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This dramatic test shows normal 
commercially available PVC hook 
up wire disintegrating at a 
temperature of 375° C on the 
soldering bit. The Teflon Insulated 
Hook Up Wire remains unimpaired. 
Tested with Siemens Laboratory 
Thermocouple. 

Teflon Insulated Hook Up Wire 
gives excellent, highly stable 
electrical properties. 

Minimum dissipation factor, low 
dielectric constant, highest volume 
and surface resistivity of any solid 
insulation... all constant over a 
wide range of frequencies and 
temperatures. Plus high dielectric 
strength. 

• Resistance to high temperatures 
and heat-aging 

• Non-flammability 

• Inertness to corrosives, fuels 
and lubricants 

• Good mechanical properties 

• Unexcelled performance in 
space environments 

• Low coefficient of friction 

• Complete resistance to outdoor 
weathering 

Teflon wire is used in many 
diversified industries from... 
oil derricks... 
to space aeronautics. 

Distributed by: 

o Miniufatt 

electronics division of 
Philips Industries Limited 

Sydney Melbourne • 
Brisbane • Adelaide • 

Perth • Canberra 


PHILIPS 


38.1120 
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Next month: a new format ... 

With our next issue will come a change in format. Our pages will be 
slightly shorter, but wider, and our cover styling will also change. The words 
“ELECTRONICS Australia” will be bolder and printed in deep violet on a 
larger, yellow top panel. The four-colour picture will move to the bottom of 
the page. 

The change in size has been made necessary by the pressure of work in 
the main Rosebery printery of our parent company, and by the increasing 
problem of fitting a complex technical monthly into a schedule which is 
geared primarily to weekly, general-reader magazines. The revised format will 
allow greater use to be made of outside printing facilities. By effecting the 
change with the April issue, there will be a minimum of inconvenience for 
those who like to assemble their issues into complete volumes. 

With the April issue, there will also be a change in the structure of our 
staff. I will be assuming the position of Editor-in-Chief and my time will, in 
future, be shared between “ELECTRONICS Australia”, “Modern World”, 
and such other publications with wnich we may become concerned. 

This does not mean that there will be a sudden end to the contributions 
that I have been privileged to make to this journal over the past 30 years. I 
will be taking a close interest in its content and direction and will continue 
with as many of my technical activities as time will permit. 

Jamieson (Jim) Rowe, who has been our Technical Editor for some 
years, will move into the position of Editor and will be assuming the 
day-to-day responsibility for organising and producing each issue of this 
magazine. Jim requires neither introduction nor commendation to the many 
readers who have followed his career with this journal. He is a young man 
with wide capabilities and experience and I have no doubt that he will handle 
the task with wisdom and skill. His will be the “Editorial Viewpoint” 
'expressed in most issues, although there will undoubtedly be occasions when 
I will want to say something personally. 

Phil Watson, who has been my capable deputy for many years, will 
remain in the position of Assistant Editor - this at his own request. There are 
few people with a keener nose than Phil for inconsistency, ambiguity and 
what he commonly refers to as JISP: “Jumbled Interpretation of Scientific 
Phenomena”. Never an issue goes to press without various items and articles 
being referred back to the source for clarification. 

And, of course, back of Jim Rowe and Phil Watson will be the editorial 
team whose names appear in the panel alongside. Without such a team and 
without the assistance of our regular panel of contributors, we would be 
forced to rely unduly on material obtained in a less organised fashion or 
reprinted from overseas sources. Our very existence always has depended — 
and will continue to depend - on the publication of articles and information 
of worth to our readers and appropriate to the Australian scene. 

I trust, by the way, that you enjoyed reading your first copy of 
“Modern World”. Dick Levine and his team will be working hard to make 
each successive issue brighter and better. 


On the cover 

It is no accident that the microphone and the magpie are in the same spot . When 
recording bird noises, it is necessary to observe carefully the habits of the birds 
to locate the spots which they frequent when singing. The article “How to 
Record Bird Song”, beginning on page 12, will put those interested in taking up 
this interesting activity on the right path. 
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Instrol Centre has the 

LARGEST RANGE 

of Speaker Enclosures 
Available in both 


KIT FORM & BUILT 


HI-FI EQUIPMENT 

Yes, we carry a large range of imported loudspeakers, 
players, amplifiers and tape recorders, as well as 
Australian equipment. Please state your requirements and 
we will gladly quote. All well known brands are stocked, 
including the follpwing: 

A.D.C., Aiwa, Akai. B.S.R., Decca, Dual, Elac, Garrard, 
Goldring, Goodmans, Instrol, J.B.L., J.H., Kenwood, Leak, 
Magnavox, Ortofon, Philips, Rola, S.M.E., Sansui, Shure, 
Silcron, Sony, Standard, Tandberg, Watts, Wharfedale. 


8" SLIMLINE 

Cabinet 254” x 
14” x 5 7/8”. Dis¬ 
tributed Port de¬ 
sign. Baffle cut 
for one 8” 
speaker. 


Kit of Parts—maple.$13.00 

Kit of Parts—teak.$14.50 

Built—walnut, maple.$24.00 

Built—teak.$25.50 


10/12 SLIMLINE 

Cabinet 274” x 174” x 7”. Distributed 
Port design. Cut for either 12”, 10” 


or 8” speaker. 

Kit of Parts—maple.$16.00 

Kit of Parts—teak.$17.50 

Built—walnut, maple.$27.50 

Built—teak.$30.00 


8" D.P. 

Distributed Port, cabinet 234” x 11” 
x 104”. Cut for one 8” speaker. 


Kit of Parts—maple.$19.00 

Kit of Parts—teak.$20.00 

Built—walnut, maple.$32.50 

Built—teak.$34.50 


10/12 D.P. 

Cabinet 30” x 18” x 12” (3 cu ft). 
Distributed Port design. Cut for either 
a 10” or a 12” speaker. 


Kit of Parts—maple.$31.00 

Kit of Parts—teak.$34.00 

Built—walnut, maple.$48.50 

Built—teak.$51.50 I 


POINT FOUR 

Cabinet 144” x 8 1/8” x 84”. Baffle 
is cut for Philips 64” plus Magnavox 
3” Playmaster design. 


Kit of Parts—maple. $9.50 

Kit of Parts—teak.$11.00 

Built—walnut, maple.$15.00 

Built—teak.$17.00 


BOOKSHELF 

Cabinet 19*” x Hi' x 6 1/8”. Baffle 
is cut for Magnavox 6” plus 5”. Play- 
master design. 

Kit of Parts—maple.$11.50 

Kit of Parts—teak.$12.50 

Built—walnut, maple.$20.50 

Built—teak.$21.50 


ONE POINT THREE 

Completely sealed enclosure, of Play- 
master design, 22” x 12” x 103”. 
Baffle cut for 8” plus 3”. 

Kit of Parts-maple.$19.50 

Kit of Parts—teak.$21.50 

Built—walnut, maple.$31.00 

Built—teak.$3A00 


All kits and enclosures are complete 
in every detail, and include all grille 
cloth and acoustic wadding (inner- 
bond). 

The baffle boards on the speaker 
enclosures outlined below are cut as 
outlined for each enclosure. However, 
baffle boards can be cut for your own 
requirements for an additional $1.00. 


VENTED ENCLOSURE 

2 cu. ft Cabinet 274” x 17 7/8” x 
10”. Cut for either one 8” or one 10” 
speaker. 

Kit of Parts—maple.$23.00 

Kit of Parts—teak.$26.00 

Built—walnut, maple.$39.00 

Built—teak.$42.00 


OTHER ENCLOSURES 

Instrol have a complete range of enclo¬ 
sures, the above-mentioned being a 
selection of the more popular ones. 
If one of the above does not suit your 
requirements, send in for our free 
speaker enclosure leaflet. (Models to 
suit Wharfedale and Peerless avail¬ 
able.) 

Instrol Cabinets 
Player Stands and Covers 
Hi-Fi Equipment 
Speaker Enclosures 


ASK FOR OUR FREE HI-FI BROCHURES AND 
CATALOGUE. 

Send in the coupon on the opposite page, ticking the square 
marked Instrol Hi-Fi. 


MINI 

Cabinet 144” by 
8 1/8” x 84”. 

Baffle is cut for 
Magnavox 6” plus 
3” plus port. 


Kit of Parts—maple. $9.00 

Kit of Parts—teak.$10.50 

Built—walnut, maple.$14.50 

Built—teak.$16.50 


MODERNE 

Vented enclosure 
25” x 184” x 16”. 
Baffle cut as re¬ 
quested. 


Kit of Parts—maple 
Kit of Parts—teak . . 
Built—walnut, maple 
Built—teak. 


$29.00 

$30.00 

$49.50 

$51.00 
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Please include postage stamp 
Name_...__ 


for descriptive leaflet post coupon 


PLAYMASTER 128 AMP. 

A high-powered transistorised stereo 
amplifier for use with the 127 con¬ 
trol unit, providing a performance 
equal to most expensive imported amp¬ 
lifiers. Refer “E.A.” Jan., 1970. 

Kit of Parts.$105.00 

Built and Tested. $125.00 

Reg’d Post extra. $2.00 


PLAYMASTER 123 TUNER 


A solid state Broadcast A.M. tuner 
incorporating narrow and wide band 
selectivity, whistle filter and tuning 
meter. Refer “E.A.” Oct., 1968. 

12iin x 7in x 4Jin. 

Kit of Parts. $99.00 

Built and Tested.$119.00 

Reg’d Post extra. $1.35 


10 watts RMS per channel into 8 ohms, 
a perfect solid-state stereo amplifier. 
Refer “E.A.” Nov., 1968. 

Kit of Parts.$65.00 

Built and Tested.$79.50 

Reg’d Post extra. $2.00 


THE AUTODRUM 

An electronic percussion instrument, 
which is based on the twin-T oscillator. 
In addition to being keyed manually, it 
has the facility of automatic triggering 
at any desired rate (Refer EA, May. 
1970). 

Kit of Parts.$14.00 

Built and Tested.$20.00 

Registered Post Extra. $1.35 


It will audio-modulate coloured 240V 
lamps to give vibrant, colourful dis¬ 
plays, being fed from a domestic amp. 
guitar amp, organ amp or background 
music amp in a discotheque. Refer 
“E.A.” Oct., 1969. 

Kit of Parts.$47.50 

Built and Tested.$59.50 

Reg’d Post extra. $2.00 

KEYLESS ORGAN 

Played by touching a stylus on to a 
series of metal contacts, it has a H 
octave range including sharps and 
flats. Refer “E.A.” Jan., 1969. 

Kit of Parts.$35.00 

Reg’d Post extra. $1.35 


HI-FI CENTRE 

91 a MxkSt.(betvveen King & MarketSt.) 

SYDNEY. 2000 


(opposite Rank Xerox 
Phone 29-4258 


ing) 


I 


-Postcode 

□ Speaker enclosures 

□ Paymaster kits 

□ Playmaster Metalwork 

□ Hi-Fi Equipment n Instrol cabinets 


AND 

ELECTRONICS 


A SELECTION OF OUR LARGE RANGE OF 


PLAYMASTER KITSETS by INSTROL 


PLAYMASTER 127 
CONTROL UNIT 


A fully solid-state control unit incorp¬ 
orating a dual linear integrated cir¬ 
cuit and providing equalisation to 
CCIR and RIAA specifications for 
tape replay and magnetic disc pick¬ 
ups (Refer Nov., 1968). 


Kit of Parts.$49.00 

Built and Tested. $69.00 

Alum, knobs extra. $2.00 

Reg’d Post extra. $1.35 


3-PLUS-3 STEREO AMP. 


A small, modern, solid-state amplifier, 
housed in a metal case 8in x 6in x 3in. 
Refer “E.A.” Aug., 1968. 


Kit of Parts.$47.00 

Built and Tested.$59.50 

Reg’d Post extra. $2.00 


10-PLUS-10 STEREO AMP. 


PLAYMASTER 129 STEREO 
AMPLIFIER 


A high quality stereo amplifier built 
around just two ICs. It has bass and 
treble controls and music power output 
of 3 watts per channel into 8 ohm 
speakers (Refer EA, October, 1970). 


Kit of Parts.$54.00 

Built and Tested.$68.50 

Registered Post extra. $2.00 


MUSICOLOUR 
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Pye announces 
the remarkable new 
Koldseal CrystaL 
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Now a lot of 
people can fly 

a little safer. 

Australian airlines have the best safety record 
in the world. And they’ve built it by only flying 
with equipment that’s as fool-proof as man 
and science can make it. 

Pye Koldseal crystals are the most 
fool-proof crystals ever made. And Australian 
aircraft will be flying with them. 

Koldseal is a better crystal because it’s cleaner. 
Which means it will keep its frequency more 
precisely for a much longer time. 

It’s cleaner because of the way it’s sealed. 

Not hand soldered like other crystals. 

But cold welded. So there is 
no chance of contamination. 

It’s a new era in crystal purity. 

And now a lot of people 

can fly a little safer. 


<30 



Koldseal. A new era in crystal purity 
(Shown here over twice actual size). 


Crystal Division 

Pye Pty. ud, 

Head Office and Factory, Clarinda Road, Clayton, Victoria, 3168. Phone 544 0366. 
Sales Offices all States. 

1 In West Australia — W. J. Moncrieff Pty. Ltd. 


SPASM 1613 MCM 
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“KENWOOD”—a Compact Name 
For Compact Amplifier Genius 


Talk to an audiophile and he'll tell you 
KENWOOD'S KA-4002 and KA-2002 are far 
and away the two most superior compact 
amplifiers. With that superb KENWOOD 
touch for combining all that's new and 
dynamic with the soundest, most reliable 
stereo advances, the KA-4002 delivers a 
robust 80 watts (IHF 4fl) with hush-hush 
distortion in a streamlined, sophisticated- 
circuit package. No less dazzling a per¬ 
former, the KA-2002 also symbolizes the 
highest in stereo amplifier standards. With 


a zesty 46 watts (IHF 4f2) its graceful com¬ 
ponent harmony will be a day-by-day joy as 
you discover it is equal to your toughest 
demands. 


SPECIFICATIONS OF KA-4002 

• CONTINUOUS POWER OUTPUT: 33/33 watts (each ch. at 4 ohms) 

• INTERMODULATION DISTORTION: 0.5% (at rated) 

• FREQUENCY RESPONSE: 15-50,000Hz + 1.5dB(main input) 

• POWER BANDWIDTH (IHF): 18-30,000Hz 

• DIMENSIONS: 13"(W). 4-5/8"(H). 9-7/16"(D). 

SPECIFICATIONS OF KA-2002 

• CONTINUOUS POWER OUTPUT: 19/19 watts (each ch. at 4ohms) 

• INTERMODULATION DISTORTION: 0.8% (at rated output) 

• FREQUENCY RESPONSE: 17-50,000Hz f 2dB (main input) 

• POWER BANDWIDTH (IHF): 20-30,000Hz 

• DIMENSIONS: 13"(W), 4-5/8"(H), 9-7/16"(D). 


the sound approach to quality 

@ KENWOOD 

TRIO ELECTRONICS, IIMC. 

6-5. 1-CHOME, SHIBUYA. SHIBUYA-KU. TOKYO. JAPAN. 


Sole Agent in Australia: 

Jacoby, Mitchell & Co., Pty., Ltd.: Head Office; 469-475 
Kent Street. Sydney Tel: 26-2651 Melbourne; 15 Abbotsford 
Street Tel: 30-2491 Brisbane; 56 Edward Street Tel: 2-6467 
Adelaide; 652 South Road. Glandore Tel: 53-6117 Perth; 
Jayem Electronics. 252 William Street Tel: 288102 Tasmania; 
K.W. McCulloch Pty.. Ltd., 57 George Street, Lounceston Tel: 
25-322 Newcastle; Edmunds Moir & Co.. Pty.. Ltd.. 18 Wood 
Street Tel: 61-4991 

Distributor in New Zealand: JOHN GILBERT & CO.. Tasman 
Buildings, Anzac Ave., Auckland, C.l. 


Ask for a catalogue or demonstration by your 
nearest dealer. 


EA 

To: Jacoby Mitchell & Co., Pty., Ltd. 

469-475 Kent St., Sydney. 

Send me information on KENWOOD 
RECEIVERS, AMPLIFIERS, SPEAKERS & 
name of nearest KENWOOD retailer. 


NAME: AGE: 


ADDRESS: 


Jisi 
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ELECTRONICS PICTORIAL 



U N I TED KINGDOM 
ATOMIC ENERGY 
AUTHORITY: The UKAEA 
carries out research in many 
branches of science and offers 
a number of services and 
products to industry. Various 
aspects of the UKAEA's work 
are shown on these pages. It 
also has its more obvious role 
of nuclear power generation. 
Shown here is a flask of 
irradiated fuel elements for 
power generation being 
unloaded (left) into a store 
after post-irradiation 
examination in the active 
handling building at Winfrith. 



FUEL ELEMENTS: Herringbone 
type fuel elements being loaded 
into a fuel basket on the charge 
floor at Calder Hall, Britain's first 
nuclear power station, opened on 
October 17,1956. 


PHYSICO-CHEMICAL MEASUREMENTS: Facil¬ 
ities at Harwell and Aldermaston offer this service 
to industrial and other laboratories. An MS 902 
mass spectrometer (below left) at Aldermaston 
covers such aspects as low resolution spectra, 
precision mass measurements, etc. 



PRECIOUS METALS: Contamin¬ 
ated precious metal scrap is treated 
at the Dounreay experimental 
reactor establishment. Recovered 
platinum is checked for activity. 
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ISOTOPE PRODUCTION: Shielded 
transport containers, holding a total 
of 400,000 curies of cobalt-60, are 
loaded at Harwell in the isotope 
production unit, a department of 
the radiochemical centre, 
Amersham. The cobalt-60 will be 
used for industrial irradiation. 


PRESSURE TESTING: In the 

pressure testing laboratory, 
Harwell, tests are carried out at 
pressures from the water gauge 
range up to 200,000 psi. A pressure 
vessel is assembled inside a safety 
cell (right) for testing at 100,000 
psi. The test will be observed by 
closed-circuit television using the 
camera in the right foreground. 


EXPERIMENTAL LASER: A small 
sealed-off carbon dioxide laser 
(below) at Aldermaston is used for 
thick-film microcircuit resistor 
trimming. The focused laser beam 
vaporises a small area of the 
ruthenium dioxide resistor until the 
specified value is reached. 



RADIOCHEMICAL CENTRE: Carbohydrates labelled 
with carbon-14 are prepared at the centre by photo¬ 
synthesis (below). The Amersham unit distributes a 
wide range of radioisotopes, radioactive sources, etc. 
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HOW TO RECORD BIRD 



A tape recorder, microphone and a few accessories 
are all that are necessary to record bird sounds, 
but there is more to it than creeping up on 
an unsuspecting bird and pointing your microphone 
in its general direction. This article tells 
what to do, and what not to do, to secure 
good bird song recordings. 


by F. N. Robinson 


Right from the very beginning of 
mankind’s existence bird song has 
been a vital part of human 
experience, and its appreciation lies 
deep in our subsconscious. With 
increasing pollution and destruction 
of the natural environment, bird life 
is decreasing, especially in the cities, 
so it is hardly surprising that it is 
largely amongst city dwellers that 
bird song recording as a hobby is on 
the increase. 

Since 1962, when I first started 
the biological acoustics laboratory in 
the CSIRO Division of Wildlife 
Research, I have been involved in 
bird song recording, both 
professionally and as a hobby. 

Since undertaking a series of radio 
broadcasts with the late Fraser 
Parkes, I have received many letters 
and telephone calls from people all 
over Australia who are enthusiastic 
about recording bird songs and other 
natural sounds, but are often 
disappointed with the results. Most 
of these correspondents feel that the 
fault lies with their equipment, but 
usually their failure is due largely to 
a lack of knowledge of t he 
fundamental principles of sound 
recording, and often they have only a 
very vague idea of the habits of the 
birds they wish to record. 

Many have consulted friends who 
are “hi-fi” enthusiasts, usually with 
disastrous results. They are told, 
quite erroneously that because birds 
make sounds of very high frequency, 
expensive equipment with a flat 
frequency response at least to 
16,000Hz is an essential requirement, 
together with a high tape speed and 
low wow and flutter. Very little 
advice is ever given on the choice of 
microphones or how to use them. 
The result is that they generally end 
up confused by technological jargon 
and well-meant but misguided advice. 

Obviously the very best in bird 
song recordings are the combined 
results of the recordist’s knowledge 
and experience, both of birds and 
their songs, and of his equipment and 
its operation. The best equipment, 
with the greatest 
and experience are going 
to produce the best results. But this 
does not mean that the beginner with 
inexpensive equipment 
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SONG 


cannot, with a little practice, 
produce some very satisfying 
recordings if he observes some very 
simple rules. The modern lightweight 
cassette recorder can, if properly 
operated, produce some remarkable 
results, especially when, during 
replay, it is used with a good 
amplifier and speaker system. 

Let us assume that we have taken 
the plunge, bought our recorder, and 
are now ready to make a start on 
bird song recording. With our tape 
recorder slung over our shoulder, we 
hopefully creep up on a singing bird. 

Unless we are particularly good at 
stalking we are lucky to get within 
40 feet of him before he stops 
singing and when we replay the tape 
we find that, although the song 
sounded loud and clear to our ears at 
this distance, on the tape it is only 
faintly heard amid a jumble of 
sounds from other birds, insects, 
frogs, aircraft, traffic noises, and 
Mum telling little Johnnie to “shssh” 
because Daddy is recording. If we 
listen more carefully there are other 
noises, too, such as the tape 
transport mechanism of the recorder, 
amplifier noise, and the slapping of 
the wind against the microphone 
diaphragm. In short, we are up 
against the first and most important 
factor in sound recording, the 
establishment of a good signal to 
noise ratio on the tape. 

In tackling this problem we have 
to remember that the human 
auditory system has an incredibly 
effective mechanism for discarding or 
greatly reducing sounds which we do 
not wish to hear. Tape recorders do 
not have this facility, but record the 
relative strength of the various 
sounds as they reach the 
microphone. What we have recorded, 
though it may be a faithful 
reproduction of sounds reaching the 
microphone, may be very different 
from what our brain tells us we have 
heard. 

Sound recording technicians have 
always recognised this problem and 
this is why pop singers in a group 
always appear to be about to swallow 
the microphone. The reason is 
obvious — the closer the singer is to 
this instrument the stronger is the 
signal received at the recorder in 
relation to the much louder noise of 
the group. This enables the recording 
engineer to balance the sounds so 
that the singer can be heard above 
the accompanying din of twanging 
guitars and screaming audience. 

So, to achieve a good result in 
recording bird song, we must aim to 
get the microphone as close to the 



1 , . 




The author, recording the Noisy Scrub Bird, near Albany, WA. He is 
using aNagra tape recorder, Bayer Ml 00 microphone and 24in parabolic 
dish. (Photo, Harley Webster.) 


bird as possible. There are other 
factors to be considered, which we 
will discuss later, but for the present 
let us look at this proposition from a 
practical point of view. 

At first sight it may appear to be a 
difficult and tedious business to get a 
singing bird up to a microphone, but 
in fact most song birds have one or 
more regular song perches which 
they visit several times during the 
day. With a little observation these 
can soon be pin-pointed so it is 
necessary only to set up our 
microphone close to a known song 
point and simply wait for the bird to 
come up. 

Fortunately, most modern tape 
recorders have low input impedance, 
which allows the use of at least 40ft 
of microphone cable without undue 
signal losses from stray capacitance. 
If we are lucky, and know our song 
perches well, birds will come to 
within a few feet of the microphone, 
and this results in a very favourable 
signal to noise ratio, with the song of 
the bird coming in loud and clear, 
and all extraneous noises, including 
acoustic pickup from the tape 
transport mechanism and internally 
generated noise from the recorder 
itself, kept to a minimum. 

If we do not have an extension 
cord for the microphone it is possible 
to place the recorder with the 
microphone close to the song point 
and just let it run. I have done this 
several times successfully with a 
small cassette recorder to record the 
Singing Honeyeater, which has very 
regular song perches. In such cases 
the microphone should be placed as 
far as possible from the recorder to 
avoid acoustical pickup of the tape 
transport mechanism and the input 
turned well down to prevent 
overloading in case the singer comes 
very close to the microphone, as he 


sometimes will out of curiosity. 

Overloading the input stage of the 
recorder with too strong a signal is 
one of the commonest faults in bird 
song recording. In human speech and 
in music, most of the energy is at 
frequencies below 3500Hz, and tape 
recorder level measuring circuits are 
weighted to deal with sounds having 
these characteristics. Birds, on the 
other hand, often produce most of 
their sound energy at frequencies 
between 2500Hz and 6000Hz. In 
addition, many bird sounds are of 
Very short duration, often as short as 
3 milliseconds. The ballistics of even 
the better level meters, such as 
professional VU meters, are unable 
to cope with this short rise time, so 
that the peaks shown are very 
conservative, and may conceal 
overloading. It is better therefore to 
under-record at first, especially when 
recording the songs of very small 
birds which contain the higher 
frequencies. 

Experience will show the limits of 
level required. This will vary with the 
bird species being recorded. When I 
was recording the Superb Lyrebird 
the microphone was placed on the 
edge of the display mound some 18 
inches from the bird and I was 
recording at least 15dB below the 
average record level. These birds have 
a very powerful voice which will 
carry for more than half a mile. It is 
no problem to get them up to the 
microphone, as they visit their 
display mounds regularly during the 
breeding season and sing for periods 
up to 20 minutes at a time. 

Many bird species will respond to 
replay of their songs and often the 
simplest way to get a bird close to 
the microphone is to replay a 
recording. It should be borne in 
mind, however, that the response to 
a replayed song may differ from the 
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Fit Super Radiotron tubes for the best and 
most reliable picture in the TV business. Super 
Radiotron means high fidelity and long life—a 
satisfied customer every time! 

Super Radiotron valves too... 

For technical details write to 
Amalgamated Wireless Valve Co. 

Pty. Ltd., Private Mail Bag, 

P.O. Ermington 2115 or Inter¬ 
state Offices and Distributors. Australia's Own Electronics Organisation. 
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normal song of the bird, especially if 
replay is continued over a long 
period of time. 

Of course it is not always possible 
to get a microphone up to some bird 
species. Ducks have a habit of calling 
in the middle of lakes, and many 
birds, such as seagulls, call on the 
wing. Here a parabolic reflector or a 
directional microphone provides the 
best results. The parabolic reflector, 
which is comparatively inexpensive, 
is a shallow dish with the 
microphone suspended in the centre 
at the focal point, facing inwards. 
When the parabola is pointed at the 
source of sound it acts rather like a 
spotlight in reverse, the sound 
reaching the dish being reflected on 
to the microphone and thereby 
increasing the level. When the 
parabola is pointed toward the sound 
source the signal will be concentrated 
at the microphone, giving an increase 
of about 5dB with a 24-inch dish. 

The larger the parabola the greater 
the signal increase and the narrower 
the directional beam. There is, 
however, an obvious practical limit in 
size and the most popular models do 
not exceed 24in in diameter. 
Mechanical resonance of the reflector 
can be a problem, but a backing of 
Vi-inch foam rubber helps to 
minimise this. Parabolic reflectors 
also tend to accentuate the higher 
frequencies and hence the danger of 
overloading is increased. 

Some of my correspondents have 
obtained good results by using a large 
car headlamp, or even a shallow 
plastic bowl, as a sound reflector. 

Modern directional condenser 
microphones are a great 
improvement on the parabolic 
reflector but they are unfortunately 
very expensive. Condenser 
microphones are very sensitive to 
wind and a wind-shield is essential, 
Fortunately the manufacturers have 
recognised this problem and 
wind-shields are available which are 
highly effective. I recently used a 
very high quality directional 
condenser microphone with an 
inexpensive cassette recorder to 
record a Pied Butcher-bird. The clear 
flute-like notes of the bird were 
faithfully recorded and wind noise 
was hardly noticeable although a 


Here a Sennheiser directional microphone fitted with a windshield is 
being used in conjunction with a National cassette recorder to record 
Emu calls . (Photo, Michael Beck.) 


seven-knot wind was blowing at the 
time. 

I am often asked for advice about 
the sort of tape recorder to use in the 
field. It is not easy to generalise on 
this subject as much depends upon 
the quality of recording desired and 
the amount of money available. For 
beginners and for those who simply 
wish to make a collection of bird 
songs and to learn more about bird 
language the modern lightweight 
cassette recorder is ideal. It is no 
more bulky than a pair of binoculars 
and although I do most of my 
professional work with the very best 
equipment procurable I always carry 
one of these cassette recorders with 
me whenever I am in the bush. This 
has enabled me to extend my sound 
library considerably. 

One word of warning is necessary 
here. Make sure that the recorder 
you choose has a manual and not an 
automatic gain control in the 
microphone input circuit. Though 
this can be useful for some purposes 


This singing Lyre¬ 
bird is quite un¬ 
aware that it is 
being recorded . 
The microphone 
is hidden in the 
forest litter about 
18in behind the 
bird . (Photo, Ed- 
ric Slater,] 


it is useless for bird song recording 
because it brings up the background 
noise between song bouts and results 
in a very noisy recording. Also make 
sure that the recorder has a 
microphone with an impedance of 
200 ohms or less if you want to use 
an extension cord. 

There are, of course, numerous 
medium-priced portable tape 
recorders using standard V^-inch tape, 
with tape speeds up to 3 3 4 inches per 
second. Generally speaking the 
higher the tape speed the better the 
recording quality; however, when 
these machines will take only the 
smaller reels, this is a disadvantage, 
because of the shorter playing time. 
There are often intervals of up to 30 
seconds between song bouts and to 
get a complete recording one simply 
has to leave the tape running. 

For those requiring the finest 
quality in recording there are several 
good recorders available. A tape 
speed of 15 inches per second used 
to be considered essential for 
professional use but the 
characteristics of tape recorders and 
tapes have improved so much in the 
last few years that l l A inches per 
second has become the standard 
professional tape speed. There are 
many excellent professional and 
semi-professional models with wide 
speed ranges, stable speed control 
mechanisms and good all-round 
characteristics. To the fortunate ones 
who can afford this sort of 
equipment I can only say that they 
should bear in mind the fact that 
they will have to carry this 
equipment for long hours and often 
in rough country so, other things 
being equal, go for lightweight and a 
rugged carrying case. « 
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Unequalled 
excellence of 


LOUDSPEAKER 

KITS 


Your kind of quality 
because you build 
them yourself. 


Make your selection from the world 
renowned range by PEERLESS. Now 
presented in comprehensive kit form 
for ease of handling. 


AVAILABLE FROM ALL 
LEADING HI FI STOCKISTS 


Enquiries—Magnecord Sales & Service 
Branches in all States 
DISTRIBUTED BY: 

Magnecord Sales & Service Pty. Ltd., 

276 Castlereagh St., Sydney. Phone 61 9881 


PEERLESS KIT 20-2 

A new concept in cone treatment of the 8 V 4 " 
woofer with rubber roll surround. Complete 
with tweeter and crossover network the system 
handles 30 watts of power over a frequency 
range of 40-20,000 Hz. Recommended cabinet 
size is 0.7 cubic feet, complete details are 
provided. 


PEERLESS KIT 20-3 

40 watt power handling capacity in this Deluxe 
8 !/ 4 " 3-way 3-speaker system which may also 
be housed in 0.7 cubic foot cabinet, all details 
are provided. Speaker complement is woofer, 
mid range and tweeter. Frequency range is 
40-20,000 Hz to match any high-quality high- 
power stereo amplifier. 


All PEERLESS loudspeakers have aluminium 
voice coils which ensure against damage 
from thermal overload and the rigours of high 
humidity while providing exceptional 
mechanical stability. 


PEERLESS KIT 2-8 

6 V 2 " 2 -way 2 -speaker system comprising 
woofer and tweeter plus components for the 
crossover network. Power handling capacity is 
10 watts with a frequency range 50-18,000 Hz. 
Complete instructions are provided for fabri¬ 
cating a bookshelf type cabinet measuring 
17" x 11 " x 8 ". 


PEERLESS KIT 3-15 

8 V 4 " 3-way 3-speaker system utilizing woofer, 
mid range and tweeter also with components 
for the crossover network. 15 watts power 
handling and 45-18,000 Hz frequency range. 
Details provided for the 22 " x 11 " x 10 " cabinet 


PEERLESS KIT 3-25 

This superior 12", 3-way 3-speaker system 
combines a woofer, mid range and tweeter 
with crossover network for power handling up 
to 25 watts. Complete details for a 3V2 cubic 
foot cabinet are provided. Frequency range is 
40-18,000 Hz. 


Please write for latest 
illustrated Price List. 
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HEWLETT-PACKARD'S NEW LASER INTERFEROMETER. 


MEASURING IN 


MILLIONTHS 
OF AN INCH 


A new laser interferometer developed by 
Hewlett-Packard, in the USA, represents a radical new 
approach to the design of this type of instrument. Major 
advantages of the instrument are that it is simple to use, 
has very high resolution, and it requires no warm-up 
time. 

The Hewlett-Packard Model 5 5 00A Laser 
Interfermometer is described as a rugged, accurate linear 
motion measuring system, using the wavelength of light 
from a helium neon gas laser as a length standard. It 
measures distance and velocity, displaying results on a 
9-place digital readout. 

A major manufacturer of time, frequency, and 
voltage standards, Hewlett-Packard used experience 
gained in developing and manufacturing electronic 
counters, digital computers, cathode-ray tubes, quartz 
crystal resonators, rubidium-vapour frequency standards, 
and the company’s successful cesium-beam frequency 
standards to develop a totally new laser interferometer 
for dimensional metrology, with several features not 
found in others. 

The Model 5500A Interferometer is the electronic 
equivalent of a 200-foot rule with microinch 
graduations. It has three components: the laser head that 
generates a low-power laser beam, a reflector that 


returns the beam to the laser head, and a control box 
that computes and displays the readings. The entire 
system is so compact that it can easily be carried from 
place to place in a suitcase. 

In practice, either the laser head or the reflector is 
mounted on the device whose movement is to be 
measured, and the other unit is mounted at a fixed 
point. The control box can be placed anywhere allowed 
by the single T5-foot cable connecting the box to the 
laser head. The system measures the distance that the 
movable element travels from an arbitrarily-selected 
reference point to any other point. Accuracy is 5 parts 
in 10 7 ,±1 count in the least significant digit. 

Interferometers use the wavelike nature of light to 
measure distances with high precision. Interferometer 
operation is based on optical interference in which two 
light waves of identical wavelength cancel each other if, 
when directed along the same path, the “troughs” of one 
coincide with the “crests” of the other (destructive 
interference) or reinforce each other when crests 
coincide with crests (constructive interference). If, when 
two beams share a common path, one beam changes its 
phase with respect to the other, due to, say, a shift in its 
source position, then an observer looking at a viewing 



The three components of the 
interferometer . They are 
compact and easily portable . 
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surface on which the common beam is projected will see 
the centre of the projected pattern fluctuate between 
bright and dark as the interference alternates between 
constructive and destructive. 

A transition from dark to light and back to dark 
again corresponds to a beam movement of one 
wavelength of light. Hence, counting light-to-dark 
transitions (generally called fringe counting) Is a means 
of measuring distance. 

Lasers made interferometry practical for a wide 
range of measurements. This is because coherence in a 
laser beam can be maintained up to several hundred feet 
from the source (coherence means that the wave motion 
in each ray in the beam is “in step” with all other rays). 
Laser interferometers usually use a helium-neon laser 
that produces red light with a wavelength of roughly 
25.4 microinches which, because of optical path 
foldback, gives a resolution of 3 microinches in the 
measurement. 

Most laser interferometers are based on the 
Michelson interferometer, in which a partially-reflecting 
mirror, placed at a 45° angle in the light beam’s path, 
splits the beam, as in the diagram below, Half of the 
beam travels through the beam-splitting mirror to a 
movable mirror, which returns the beam back towards 
the source. 

The other half of the beam is reflected at right 
angles towards a fixed mirror, where it is reflected back 
along the same path. Part of this return beam passes 
through the beam-splitter where it joins a reflected part 
of the beam returning from the movable mirror. The 
intensity of the recombined beams is sensed by a 
photodetector. Counting circuits, by totalling the 
number of light-to-dark-to-light transitions, provide an 
indication of the distance the movable mirror travels. 

Several refinements on this basic scheme are 
incorporated in practical interferometers. For one, 
cube-corner reflections are almost always used. These 
direct the reflected beam along a path parallel to the 
incident beam regardless of the angle of incidence. Thus, 
reflector alignment is not critical. 

A means for sensing whether the movable mirror 
moves forwards or backwards is also needed. This is 
commonly done by splitting off part of the reference 
beam and inserting a quarter-wavelength delay in its 
path. A photodetector looking at this beam combined 
with the movable beam sees light-to-dark transitions 
occurring 90° out of phase with the principal beams. 
Determining the order in which the two detectors sense 
light-to-dark.transitions thus determines the direction of 
movement. 

Counting circuits total the number of light-to-dark 
transitions, which corresponds to the number of 



The Hewlett-Packard laser interferometer in use in a 
calibration laboratory , to check micrometer heads 
to an accuracy within millionths of an inch. 


wavelengths traversed by the movable mirror. Computer 
circuits convert this number into decimal fractions of an 
inch or metre and adjust the reading to account for the 
effect of temperature, pressure, and humidity on the 
wavelength of light in air (eg, a barometric change of 
0.25mm of Hg changes the reading by 0.1 microinch per 
inch of measured length). 

Air turbulence has been a problem with 
conventional laser interferometers because turbulence 
diffuses the coherence of the beam, making the 
light-to-dark transitions less distinct. This may cause the 
interferometer to lose counts and thus give erroneous 
readings, so the maximum distance measurable by any 
interferometer is determined by th e amount of 
turbulence the interferometer can tolerate. Nevertheless, 
even with this limitation, laser interferometers provide 
the most convenient means yet devised for making 
highly precise length measurements. 

The radically new design of the HP system offers 
many advantages over conventional laser 
interferometers. The design is based on principles of 



The principle of the 
Michelson Interfero¬ 
meter ., A partially 
reflecting mirror is 
placed in the path of 
a light beam , at an 
angle of 45 degrees , 
as shown. Half of 
the beam travels 
through the beam¬ 
splitting mirror to a 
movable mirror, 
which returns the 
beam towards its 
source. 
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ENCEL BRINGS YOU GREAT VALUE AND QUALITY 
IN 4-TRACK TAPEDECKS- 
AUTO/REVERSE MARLUX 407—ONLY $425.00 



The Marlux 407 h»i all tht 
features that make a great tape 
recorder—push-button solenoid 
control of tape motion} 
hysteresis synchronous capstan motor; 
supply and take-up reel motors for 
smooth tape spooling; electrical 
speed change; tape tension control 
for standard and thin base tape etc. 

American High Fidelity magazine 
reviewing Marlux 407 
enthusiastically says— 

“The unit offers high performance 
and versalltlty In a we 11-eng I nee red 
and handsomely-styled open reel 
format aimed at the serious 
home tape enthusiast. 

Especially notable are Its low 
wow and flutter, low distortion, 
excellent signal to noise ratio, 
absolute meter accuracy 
and smooth extended response. 

Thanks to its careful engineering 
and construction, It Is a pleasure to 
use and to listen to.” 


“Stereo Review” magazine 

was equally enthusiastic. 

“A carefully thought out and 
well-made machine. In an A-B 
comparison of Input and output 
signals, virtually no difference 
could be heard between them 
at 7’a IPS." 

Marlux 407 offers 4 heads which 
allow reverse . play plus off-tape 
monitoring. Frequency response— 
30-20,000 Hz at 7*2 Ips; 
40-16,000 Hz at 3*4 IPs: 
two speeds—7’a and 3*4 Ips, 
rewind or fast forward time— 
less than 60 seconds for 1,200ft. 

As the magazine “Audio” says 
in Its review— 

“Marlux 407 Is certainly a lot of 
tape machine for the money. 

It would make a fine addition 
to any good quality stereo system, 
bar none!' 1 

At the Encel price of only 
$425.00 It Is outstanding value! 


LOOK AT THESE QUALITY ACCESSORIES 
ALL AT ENCEL'S UNBEATABLE PRICES! 



LUSTRE ST 51OD TONEARM 
—Only $24.50. 

A high precision universal arm 
which will accept all standard 
’sin mounting cartridges. L 
Lightweight, removeable headshell. 
Tracking is effortless, and stable 
Stylus pressure Is adjusted by 
calibrated counterweight. 

Inbuilt, oil-damped cueing lift. 


HEADPHONE JUNCTION BOX 
(Model JB3) 

Only $4.90 

PIEZO DX 132 DYNAMIC 

MICROPHONE 

Only $6.50 

SONICS TAPE HEAD 

DEMAGNETIZER $4.90 

RECORD RACKS $7.50 and $9.50. 

GRACE PM-1 STYLUS 

PRESSURE GAUGE $6.50 

COMPAX PRE-AMP FOR 

MAGNETIC CARTRIDGES $16.50. 

COMPAX A.M. WIDE BAND TUNER 

$51.50. 

DIAMOND STYLI. ASSORTED 
LEADS. PLUGS, RECORDING 
TAPES Efc. 




LUSTRE SA 202 HYDRAULIC 
LIFT—Only $8.50. 

The perfect protection for sensitive 
cartridges. Positive lift and 
lowering with convenient lever 
control. Permits track selections 
with non-skid safety. 

Fully adjustable, suits most arms. 


STAX SR-3 STEREO HEAD¬ 
PHONES AND SRD 5 ADAP¬ 
TOR—Only $76.50. 

World's finest electrostatic headset. 
Review In HI-FI News state. 
“Response is very smooth, with 
no obtrusive peaks or colorations 
... a sense of realness about 
the sound. Comfortable to wear for 
extended periods. They are 
by no means expensive and are 
probably better than any 
other headphones at present 
available, certainly better than 
any we have tried." 

Australian HI-FI says 
“We performed comparison tests 
between Stax headphones and our 
monitor speaker and decided 
that our monitor will have to gol 
Stax phones are one of the 
most successful breakthroughs 
we have seen In the hi-fi field In a 
long time. Once you have tried 
the phones we doubt whether you 
will like your speakers. 

While not perfection, Stax 
performance is the nearest thing 
to it which we have yet 
experienced In either speaker 
or headphones.” 


Encel has the biggest range of 
world famous makes of 
stereo and hi-fi equipment, 
including Connoisseur. 

Celestlon, Cambridge, Lesa etc. 
Write for Information on any 
audio equipment or accessories. 
Note: Ask for copies of 
reviews from authoritative 
technical journals on all items 
marked * 

All prices quoted Inelucfe 
Sales Tax. 


mm 


AUSTRALIA'S GREATEST HI-FI CENTRES 



Melbourne: 431 Bridge Road, Richmond, 
Victoria, 3121. Tel.: 42 3762. 

Sydney: 257 Clarence Street, Sydney, 

NSW, 2000. Tel. 29 4563, 29 4564 

• Trade-ins accepted. # Terms available. 

• Mail orders throughout Australia 
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liniature switches 



toggle- rocker- pushbutton- paddle 


Toggle, rocker, pushbutton, paddle, lever lock... every practical alternative 
lever action combined with maximum performance, minimum weight and 
size and available in one, two, three and four pole models. 

C. & K. (U.S.A.) subminiature switches are readily available in just about 
every shape, size and configuration imaginable and they are readily 
adaptable to a multitude of uses where space is at a premium. All switches 
feature rugged construction and simple mounting ... long-term, trouble- 
free operation is ensured. 

Contacts are rated 2 amps @ 240v. AC and 5 amps @ 28v. DC resistive load. 

The full C. & K. range is now available from the Professional Components 
Department, Villawood, NSW or Plessey Ducon Interstate offices. Catalogue 
containing full specifications, options, information on hardware, panel 
layouts, mountinc^etc. is available on request. 



PLESSEY 

Ducon 



Plessey Ducon Pty. Limited 

PO Box 2 Villawood NSW 2163 
telephone 720133 

Melbourne 423921 Brisbane 21 7444 
Adelaide. 763434 Perth 21 4821 
Auckland (N.Z.) 78509 
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Cube Corner Reflector (fixed) 



Interferometer. 


“optical heterodyning”, where two slightly different 
optical frequencies are heterodyned resulting in a beat 
frequency that is low enough to be counted by presently 
available digital techniques. 

Optical heterodyning makes possible an AC 
amplifier system that vastly improves performance over 
that obtained with conventional DC systems, especially 
in the presence of adverse environments such as air 
turbulence. In addition, the electronics for interference 
fringe counting become self-adjusting and greatly 
simplified — periodic adjustments of triggering 
thresholds are no longer required. 

The HP Interferometer is a modified Michelson 
type consisting basically of a beam splitter, a fixed 
internal reference reflector and a movable external 
reflector (see diagram above). The heart of the new 
interferometer is a unique “two-frequency” laser 
developed and manufactured by Hewlett-Packard. It is 
an internal-mirror, single-mode, HeNe laser which uses 
the Zeeman effect to obtain controlled, two-frequency 
operation. This is done by placing the laser in an axial 
magnetic field that splits the spectral line, generating 
two optical frequencies, fl and f2, of right and left 
circular polarisation. Both of these component 
frequencies exhibit the coherence properties 
characteristic of laser light. The frequency difference 
f 1-f2 is a function of the magnetic field strength and in 
this case is set at approximately 1.8MHz. 

The laser beam with optical frequencies fl and f2 
present is expanded and collimated by a 7-power 
Galilean telescope. It then enters the interferometer, 
where optical filters isolate f2 in the reference path and 
f 1 in the measuring path. If the external reflector moves, 
f 1 is shifted up or down in frequency, depending on the 
direction of motion, because of the Doppler effect. The 
fixed reference beam (f2) and the Doppler-shifted 


measuring beam (fl±Af) recombine interferometrically 
back at the beam splitter and are then mixed in a 
photodiode. The resulting beat frequency is fl±Af-f2 
This is called the Doppler signal and is within the range 
1.8± 1.55MHz. 

In the interferometer, a small amount of light 
containing fl and f2 is split off from the main beam and 
mixed to provide a constant 1.8MHz reference signal 
(fl-f2). Direction of movement is determined by sensing 
whether the Doppler frequency is higher or lower than 
the reference frequency, unlike DC-coupled 
interferometers which require a quadrature signal to 
determine direction. Both the Doppler signal and the 
reference signal are AC-coupled through preamps to the 
trigger circuits and then doubled in frequency to extend 
resolution. Finally, the cycles of each signal are counted 
in separate registers, unlike conventional designs which 
use one reversible counter for the “fringe” counting. 

A subtractor keeps a running account of the 
difference in register counts. The difference in counts 
represents the distance travelled by the moving reflector 
in units of quarter-wavelengths of light. This number is 
then compensated for the effects of temperature, 
humidity, and pressure on the velocity of light in air and 
converted to inches or millimetres (the VOL 
compensation factor is set in by thumbwheel switches 
behind a front-panel door). These computations are 
performed 200 times a second by the instrument’s own 
small arithmetic calculator, a calculator built entirely 
from integrated circuits. 

To obtain velocity, distance information is stored 
in a third register and subtracted from new distance 
information 10 times per second. Because distance is 
stored in the third register, it is possible to display either 
velocity or distance interchangeably at any time during a 
measurement. 


ELECTRONICS Australia , March , 1971 


21 


















































Computational Problems? 


Stop wasting 
valuable man-hours 
because of 
insufficient 
calculating capability. 


Hewlett-Packard offers you a better way — 
System 9100 an easily programmed, 
computing Calculator that becomes your 
own personal computing system. 

• Frees you from the drudgery of manual 
computation 

• Frees you from translating your 
problems into special languages 

• Frees you from the tedium of 
hand-plotting graphs 

• Frees you from the frustration of 
under-powered calculators 

• Frees you from waiting to get on the 
big computer 

The H-P System 9100 Is the only desk top 
computing system that allows you to match 
the right machine to the right job. Choose 
from two Programmable Calculator models 
then expand your system to match the 
complexity of your problems. For 
information or a "hands-on" demonstration 
contact Hewlett-Packard Australia Pty. 
Ltd., 22-26 Weir Street, Glen Iris, Vic. 
3146. Telephone: 20 1371. 


Branches in Adelaide, Brisbane, Canberra, Perth, 
Sydney. Also Auckland, Wellington (N.Z.). 


HEWLETT Jip] PACKARD 




HP CALCULATOR SYSTEM 9100 


9150 A 
Display 



9120 A 

Printer 9100A Programmable 9100B Programmable 9160A 
Calculator Calculator Card Reader 
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Measuring 
in Space 


Pictured here is a 
new machine which 
automatically mea¬ 
sures workpieces in 
three dimensions. 

Operated by tape 
control, it is capable 
of layout, measur¬ 
ing, centre marking 

and light drilling of 
workpieces in space. 

Features include a 
(typically) 50 per 

cent time saving with conventional 

measuring and layout methods; one set up 
required to mark out up to five pieces of 
the same type; high mechanical accuracy; 
reduced inspection time. 

Called the Beta-3D, it is made in Italy 
by Digital Electronic Automation, and 



distributed in Australia by DC Industries 
Pty Ltd, who recently appointed Herbert 
Osborne Pty Ltd (a member of the Aldus 
Ltd group) as representatives. Left to 
right: Dr B. Fenoglio, overseas supervisor 
for DEA; Mr I. Hansen , DC Industries; Mr 
F. Clencie, Aldus Ltd. 


iiMiiiiuiiifiiiiiiiiiitiHiiHiiiiiitiiiiiiiiitumtiiiiiiiiiiiiHiiMiiiiiimtiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiitiHiiiimimiMimiiiiiiiiiimiiimiiimmiimmmiiuiiimiiiiimiiiiimi 


The resolution of the instrument 
is 1 microinch (0.4 microinches when 
displaying in millimetres), a 
significant improvement over 
conventional interferometers. This 
resolution is achieved by 
mathematically manipulating the 
results of several successive readings 
to effect digital phase interpolation, 
in essence subdividing the distance 
between light fringes into much finer 
increments. 

Readout jitter which could result 
from mechanical vibration is damped 
electronically by averaging several 
readings. The display thus shows the 
average position of the external 
reflector. In this mode of operation 
it is easy to read small distance 
changes, distance readings that would 
otherwise be blurred by the display 
trying to follow machinery vibration. 

HP’s two-frequency laser design 
makes possible an improved method 
of frequency stabilisation, making 
instant operation at turn-on possible 
for the first time. Tuning is fully 
automatic. The tuning servo 
compares the intensities of the two 
optical frequencies. If they are equal, 
the laser is operating on the spectral 
line centre, but if they are unequal, 
an error signal is generated to correct 
the laser cavity length. This is much 
more sensitive than the traditional 
“Lamb-dip” stabilisation method 
because there is a much greater 
change in intensity for a given 
frequency drift. Furthermore, it does 
not require any “dithering” 
(frequency-modulation) of the laser 
frequency to find the centre of the 
tuning range. 

The interferometer calibrates 
precision machine tools, measuring 
tapes, micrometer heads, and other 
length-measuring instruments. It has 
generated considerable interest 
among machine tool manufacturers, 
who are considering offering the 
instrument as an option for obtaining 
maximum accuracy from their 
products. 


The interferometer can also be 
used in many of the other 
applications where length must be 
measured with great precision, as in 
photogrammetry and step-and-repeat 
mask-making cameras, and in 
making measurements of coefficients 
of expansion of adjustments of the 
focal length of astronomical cameras. 
The operator can select readings in 
terms of inches or millimetres. 

The 5 5 00A Interferometer also 
has outputs that make possible its 
use as the feedback transducer in 
numerically controlled machine tools 
or automatic drafting systems. It is 
equipped to operate an optional 
digital printer to provide records of 
measurements and an add-on 
optional device will equip the 
interferometer to calculate and plot 
machine errors on an X-Y recorder 
for a graphic description of machine 
accuracy. 


The new interferometer also 
measures velocity at rates up to 720 
inches per minute, and does so 
without losing track of distance. This 
makes it possible to measure 
quantities like the feed rate of 
machine tools. Pushbuttons select 
either velocity or distance for display 
by the readout. 

With its ability to mathematically 
manipulate the results of several 
successive readings, the new 
interferometer in effect interpolates 
between wave crests of the laser 
beam, giving readings of short 
distances with a resolution of one 
microinch, as compared to the 
3-microinch resolution of other 
interferometers. Furthermore, 
because it can average several 
readings to reduce jitter in the 
display, this is readable resolution. 

The laser itself was developed 
specifically for this application. It is 
a single-mode, HeNe, two-frequency 
laser with internal mirrors mounted 
at each end of a rigid tube made of a 
ceramic material that has 
exceptionally low coefficient of 
expansion (1 part in 10 1 per degree 
C). The result is ruggedness, making 
the laser relatively immune to the 
vibration and shock likely to be 
experienced in a machine-shop 
environment. Furthermore, a piezo 
electric element mounted between 
the ceramic tube and one of the 
mirrors easily compensates for any 
expansion of contraction of the tube 
over a temperature range of 0 to 55° 
C (32 to 130° F). Hence no warm-up 
time is necessary. 

Unlike other interferometer 
lasers, this one does not need a 
temperature-controlled oven, so it 
does not generate heat that could 
distort the work piece on which is it 
mounted (the laser housing’s 
three-point mounting also minimises 
heat transfer between work piece and 
laser). ■ 



A typical application for the Hewlett-Packard laser interferometer 
shown in this picture, is machine tool calibration . 
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MEDICAL BREAKTHROUGH 


THREE-DIMENSIONAL 
X-RAY IMAGES 

Despite somewhat gloomy predictions about the uncertain future for lasers in some quarters, new 
laser devices are now appearing with encouraging regularity. The latest such device to come to our 
notice is designed to produce three-dimensional X-ray images to assist medical diagnoses. It was 
developed by the author of this article, at Britain’s Atomic Weapons Research Establishment. 


by J. D. REDMAN, AWRE, Aldermaston 


In ordinary photography the 
image of a three-dimensional scene is 
focused on to a light-sensitive surface 
using a lens. The result is a 
two-dimensional picture. In 
holography, on the other hand, no 
lens is required and instead of 
recording an image of a scene one 
records the light waves themselves. 
We “freeze” the light waves and store 
them on a photographic emulsion. 
When the appropriate signal is given 
the waves are released and travel 
on, to all intents and purposes as 
though they had never been 
interrupted. In particular if they fall 
on the eye its lens focuses them and 
the observer sees the original scene in 
truly three-dimensional form 
including monocular as well as 
binocular parallax. When you move 
your head from side to side, you see 
around objects in the foreground just 
as you would if you were viewing the 
scene directly. The overall impression 
is infinitely superior to that obtained 
using a conventional stereoscope. 

To make a hologram two coherent 
beams of light are required and these 
are made to fall simultaneously on to 
a photographic plate. The first beam 
is usually a simple one and is known 
as the reference beam whilst the 
other is a complicated beam 

scattered by the object or scene 
being recorded. When the developed 
plate is illuminated by a replica of 
the reference beam the complicated 
wavefront is reconstructed. If one 
then looks through the plate as 
though it were a window one sees the 
original object in true 

three-dimensional form. 

Some indication of how 

holography works and its attendant 
snags has been given in previous 
articles in “Electronics Australia” 
(see issues dated August 1966, 


September 1966, August 1970). 
Briefly the object has to be 
stationary to a fraction of a 
wavelength during the exposure, the 
light used has to be coherent, and 
very high resolution (and hence very 
slow) photographic materials have to 
be used. In principle, holography will 
work at all wavelengths including 
those of X-rays. However, at X-ray 
wavelengths the tolerance on 
movement is much more severe and a 
suitably coherent source of X-rays is 
not available. Direct X-ray 


holography is not therefore very 
practicable at the moment. 
Nevertheless 3D X-ray 
reconstructions can be produced 
using a two stage process invented at 
AWRE and at present being 
developed with the support of the 
Department of Health and Social 
Security. 

The first step is to take a sequence 
of radiographs, such as those of the 
skulls shown in the accompanying 
photographs, from differing 
viewpoints. This is conveniently done 
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RIGHT: Figure 1, showing 
how a series of radiographs 
is taken in steps before the 
hologram is made. 


BELOW: Figure2, showing 
the set-up used to make 
the hologram. 



Pin hole 16mm cine film 


Rotatable photographic 



using a cine camera which 
photographs the television monitor 
screen of an image intensifier X-ray 
system as shown schematically in 
figure 1. All the photographs are 
then stored in one hologram plate so 
that, however one views it, one sees 
the correct radiograph for that angle. 

The way this has been done is 
shown in figure 2. Light from a 
helium-neon laser is split into a 
reference beam and an object 
illuminating beam. The latter is 
shaped, broadened and collimated 
using a lens and pinhole arrangement 
so as to fill a 16 millimetre cine 
frame. An afocal lens combination 
projects a magnified image of the 
frame on to a high resolution 
photographic plate - the hologram 
plate. The reference beam is diverged 
and made to fall obliquely on the 
hologram plate via a plane mirror. 
This mirror is linked to the hologram 
plate holder in such a way that when 
the hologram is rotated the reference 
beam follows it round — that is the 
reference beam always strikes the 
hologram plate from the same angle. 

Successive cine frames are stored 
by exposing the hologram plate to 
each in turn. Between exposures the 
hologram plate is rotated by an 
amount corresponding to the original 
angular movement of the camera. 
The result is a “multiplexed” 
hologram. When it is illuminated by a 
replica of the reference beam a 
multiplicity of beams is 
reconstructed at the hologram plate. 
Each beam corresponds to a 
particular portion of the holographic 
exposure and so is associated with a 
particular frame of the original 
sequence. Furthermore the beam 
from any given frame leaves the 


hologram plate at an angle which 
corresponds to the direction the 
X-ray equipment pointed when the 
frame was originally exposed. 
However if one looks into one of 
these reconstructed beams one does 


not see detail on the cine frame. This 
is because the eye focuses the 
predominantly parallel light to 
produce a spot on the retina - an 
image of one of the pinholes. 

If, however, a converging lens is 
introduced immediately after the 
hologram plate and the hologram is 
then viewed so that the front focus 
of the relaxed eye coincides with the 
back focus of the converging lens, 
the structure on the cine frame is 
seen (see figure 3). This is because 
the eye recollimates the light and 
throws a plane wave on to the retina. 
Because the plane wave is modulated 
by the structure of the cine film a 
sort of “contact print” is produced 
on the retina. Even if the eye moves 
further back or focuses, the structure 
is still seen but at a different scale. 
An effect similar to that of the 
converging lens may be produced by 
reconstructing with a parallel beam 
instead of with a replica of the 
original diverging reference beam. 
This is usually more convenient and 
when this method of reconstruction 
is used the converging lens is not 
required. When the eye is moved 
round so as to accept a succession of 
reconstructed beams a succession of 
quasi contact prints is thrown on to 
the retina. In fact if the angular 
interval between frames is made 
sufficiently small several can be made 
to fall on the retina simultaneously. 
Features common to each contact 
print can then be focused and the 
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Do you have any cabinet ideas for 
our new 1C audio amplifiers? 


When your power amplifier 
Is smaller than the hardware 
you hook up to it—that’s 
small. 

In our new tiny giants, you 
can get 10W; 20W; 25W; 
and SOW—all RMS. And 
while cabinetry might have 
you flummoxed a while, 
this is more than offset by 
space-saving advantages 
and performance. 

All you add is a control 
panel, a power supply and a 
coupling capacitor to your 
speaker. 



FOtttl OUTPUT IWttll) 


Just about the only thing big about 
our 1C audio amp 1$ the data 
sheet—and that’s free. If you’d 
like a copy, just fill in and send the 
coupon to us. 



ASSOCIATE 


worldwide telecommunications and electronics 


I- 

■ To: Standard Telephones and 

"“1 

Cables ■ 

Pty. Limited, Components Division, H 

Moorebank Avenue, Liverpool, 

N.S.W. ■ 

2170. Phone: 602 0333. 

i 

Please send me free data on your new ■ 

1C audio amplifiers. 

1 

1 

NAME . 

ADDRESS 

I 

1 

POSTCODE 

8 

n 


E A/3/71 I 
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Constant Torque Spring 


35mm Film Registration Unit 


Collimsting Una 


Hologram Plate 


Microscope 

Objective 


Rotating Arm and 
Mirror Assembly 



Gearbox 


Intermittent Motion Unit 


Gearbox 


Beam Splitter 


Figure 4. The semi-automatic 
three-dimensional X-ray system 
now being developed by A WRE 
scientists . 


result is a continuous 
three-dimensional X-ray view. 

In our early work, frames were 
exposed at intervals of a third of a 
degree. A field of 30 degrees could 
be accommodated and the holograms 
produced solid-looking 
reconstructions which were 
sometimes brighter and more 
impressive than ordinary holograms. 
Because of optical interference 
between successive frames the 
reconstructions were covered by 
f inely pitched vertical fringes rathe 
like a TV raster but these did not 
significantly affect the 
three-dimensional illusion. The 
holograms could be viewed either 
with a laser or, preferably, with a 
filtered mercury lamp. The latter 
gave greater continuity to the 
reconstructions because of the 
extended n ature of the source. 

The main disadvantages of our 
first multiplexing system arose from 
the small scale at which we were 
working and from slight 
discontinuities due to inaccurate 
registration of frames relative to one 
another. An improved system was 
therefore designed which works with 
35mm film instead of 16mm and 
produces a lOin x 8in hologram 
plate. This enables approximately 
life-size reconstructions to be 
produced. The new system, which 
will be semi-automatic is shown in 
figure 4. It incorporates a greatly 
improved method of keeping the 
angle constant between the reference 
beam and the hologram plate whilst 
the plate is rotated. The hologram 
plate is mounted on a holder which is 



rotatable about a vertical axis. A 
divergent object beam from each 
transparency in turn is directed on to 
the hologram plate. 

As in the original apparatus the 
angular position of the hologram 
plate negative to the object beam is 
made to correspond for each 
exposure with the angle at which the 
original radiographic exposure was 
made. An arm extends from the 
holder and is rotatable with it. On 
this arm is mounted a pinhole, a 
short focal length converging lens 
and a mirror. A further mirror is 
mounted on an axial extension of the 
holder and is rotatable with it. Below 
the rotating mirror there is a fixed 
mirror. The reference beam is 
reflected by these mirrors as 
indicated in figure 4. After it leaves 
the final mirror the beam is turned 
into a diverging one by the 
lens-pinhole arrangement. The axis of 
this diverging beam lies in a plane 


normal to the hologram plate and 
which includes the axis of rotation so 
the angle of incidence remains 
unchanged as the holder rotates 

This new arrangement allows a 
much wider angular field to be 
accommodated than before because 
the reference beam optics do not 
obstruct the object beam in any way. 
Furthermore an unfiltered mercury 
lamp can be used to view the 
hologram because the resulting 
dispersion is at right angles to the 
direction for which parallax is 
observed. The dispersion in fact 
makes it easier to view the 
reconstructions. 

The author acknowledges the 
assistance of D. J. Hay and W. P. 
Wolton at AWRE and the 
collaboration of E. Shuttleworth and 
Ann Wilson at Hammersmith 
Hospital. The work has been 
supported by the UK’s Department 
of Health and Social Security. ■ 
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N.S.W. METROPOLITAN AKG DEALERS 


SYDNEY 

ALLIED MUSIC SYSTEMS 
PTY LTD, 

210 Clarence Street. Telephone 
29 1704. 

ARROW ELECTRONICS PTY 
LTD, 

342 Kent Street. Telephone 
29 6731. 

JOHN BORDER PHOTO¬ 
GRAPHICS PTY LTD, 

175 Liverpool Street, 

403 George Street, 

21 Martin Place. Telephone 
26 1106. 

GEORGE BROWN AND CO 
PTY LTD, 

267 Clarence Street. Telephone 
29 7031, 29 5877. 

CONVOY INTERNATIONAL 
PTY LTD, 

449 Kent Street. Telephone 
29 6475. 

EDELS PTY LTD, 

88 King Street. Telephone 
25 1551. 

KENT HI-FI PTY LTD, 

432 Kent Street. Telephone 
29 2743. 

MAGNETIC SOUND INDUS¬ 
TRIES (AUSTRALIA) 

387 George Street. Telephone 
29 3371. 

MASTERSOUND SALES PTY 
LTD, 

400 Kent Street. Telephone 
29 1527. 


PHOTO HI-FI LTD, 

367 Pitt Street, Telephone 
26 3234, 61 2049. 

RADIO DESPATCH SERVICE, 
869 George Street. Telephone 
211 0191, 211 0816. 

PETER SHALLEY ELECTRO¬ 
NICS PTY LTD, 

127 York Street. Telephone 
29 3767. 

SYDNEY HI-FI CENTRE, 

83 York Street. Telephone 
29 1082. 

UNITED RADIO DISTRIBU¬ 
TORS PTY LTD, 

32 Angel Arcade, Ash Street. 
Telephone 28 3718, 28 3926. 

A. VICTOR AND CO, 

Cnr Wentworth Ave and 196 
Elizabeth St. Telephone 61 2967, 
61 6031. 

W. C. WEDDERSPOON PTY 
LTD, 

193 Clarence Street. Telephone 
29 6681. 

INSTROL HI-FI CENTRE 

91a York Street, Sydney. Tele¬ 
phone 29 4258. 

ASHFIELD 

CLASSIC TAPE RECORDERS, 

93b Liverpool Road. Telephone 
79 2618. 

AUBURN 

AUBURN TV SERVICE HI-FI 
CENTRE, 

Town Hall, Auburn Road. Tele¬ 
phone 649 3861. 


N.S.W. COUNTRY 
AKG DEALERS 


BURWOOD 

WESTS (BURWOOD) PTY 
LTD, 

170 Burwood Road. Telephone 
747 4444. 

CHATSWOOD 

MIL VERSONS SOUND 
CENTRE, 

791 Pacific Highway. Telephone 
412 2122. 

CARINGBAH 

ALDERSON CAMERA 
STORES PTY LTD, 

Newton Building, Kingsway. 
Telephone 524 9023. 

DEE WHY 

MASTERTONE ELECTRO¬ 
NICS PTY LTD, 

824 Pittwater Road. Telephone 
982 2384. 982 5749. 

LIVERPOOL 

S. G. EVERETT AND SONS 
PTY LTD, 

25 Scott Street. Telephone 

602 7859, 602 5729. 

MANLY 

GLEN cPOR CAMERA 
CENTRE, 

43 The Corso. Telephone 

97 2709, 97 2415. 

PARRAMATTA 

MAGNETIC SOUND INDUS¬ 
TRIES (AUSTRALIA), 

20 Macquarie Street. Telephone 
635 0830. 


NEWCASTLE 

DYNAMIC SOUND, 

507 Hunter Street. Telephone 

2 1188. 

WOLLONGONG 

CAMERA AND TAPE 
RECORDER INDUSTRIES 
(WOLLONGONG) PTY LTD, 

341 Crown Street, Wollongong. 
Telephone 2 5525. 

ROCKDALE 

ALDERSON CAMERA 

STORES PTY LTD, 

Cnr King Street and Princes 
Highway. Telephone 59 2589. 

ACT AKG DEALERS 

CANBERRA CITY 

HOMECRAFTS, 

Petrie Street. Telephone 47 9624. 

KINGSTON 

KITCHEN AID PTY LTD, 

Giles Street, Kingston. Telephone 
95 0555. 

J. B. YOUNG LTD, 

Giles Street. Telephone 95 0155. 

QUEENSLAND AKG DEALERS 

BRISBANE 

CANBERRA TELEVISION 
SERVICES PTY LTD, 

244 Queen Street. Telephone 
36 2555. 

STEREO SUPPLIES, 

100 Turbot Street. Telephone 

21 3623. 

TELAIR ELECTRONICS, 

187 George Street. Telephone 

21 7272. 

BURANDA 

REG MILLS STEREO 
SPECIALISTS, 

207 Logan Road. Telephone 

91 1089. 

FORTITUDE VALLEY 

BRISBANE AGENCIES, 

78 Wickham Street. Telephone 

2 6931. 
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TECHNICAL 

DIGEST 


"Electronic money" recorded on plastic cards in the UK 


Plastic credit cards with inbuilt money values which can be used to 
operate various types of dispensing machines, have been developed in 
the UK. The makers expect this development to have a big impact on 
established credit facilities. 


by Kevin Smith 


Two years ago, Bernard Hunn gave up 
a top Plessey managerial position to 
perfect an idea which could make today’s 
money seem as clumsy as “bartering in 
kind”. 

Instead of money, people would use a 
small plastic card similar to today’s credit 
card. But it would be a credit card with a 
difference, for inserted into each card 
would be a small magnetic strip on which 
people could carry varying amounts of 
money as a series of magnetic pulses. 

Hunn felt that such a system would 
have all the virtues of the conventional 
credit card, but it would overcome many 
of its disadvantages. No longer need a 
trader worry about the credit-worthiness 
of his customer, for the magnetic pulses he 
traded in would previously have been paid 
for in cash. 

The card could be accepted in clubs, 
restaurants, airline reservation desks, big 
retail stores and even by automatic 
barriers at railway stations. All that would 
be needed to complete the transaction 
would be an electronic terminal expected 
to be only 25 per cent more expensive 
than a conventional electronic 
cash-register. 

It has even been suggested that the 
hourly-paid worker could be paid as he 
worked directly on to his money card 
through a small electronic clock-card 
terminal. One day perhaps, theicard owner 
could collect money over the phone from 
his bank at any number of retail stores 
equipped with suitable terminals. 

Cash dispensers, of the kind now being 
fitted by all the main banks, could be 
readily operated by the card. 

Though this may have all the flavour of 
a science fiction novel, Hunn has already 
perfected a secure money card and a 
sufficiently cheap terminal to make each 
one of these applications a reality. Not 
only that, but he has persuaded the 
shrewd financiers at the risk-venture 
Technical Development Capital, and both 
TDC and the National Research 
Development Corporation have backed 
him to the hilt. 

Even more significantly, Revenue 
Systems, the company Hunn founded, will 
install its first scheme, in an unmanned 


petrol station in the heart of London, 
early in the New Year. Motorists using the 
petrol station will pay with credit cards of 
just this type, money being erased from 
the cards as the pumps tick away. 

Eventually this petrol station may be 
part of a national chain, perhaps offering 
discount rates. 

Hunn had to overcome some 
formidable problems in order to perfect a 
fool-proof “money-card” scheme. First 
and foremost of these was to so 
“personalise” the card that nobody but its 
owner could use it. To achieve this the 
owner’s identity number and other fixed 
data is coded into the card in a machine 
readable form only. 

Then, when a transaction takes place, 
the card is inserted into the terminal, the 
user is asked to key in his account number 
- which becomes as familiar to him as his 
own telephone number - and the two are 
compared. If the user fails to identify 
himself correctly, in his first three 
attempts, all money on the card is 
automatically erased. 

Hunn reckons the code he uses is just 
about unbreakable. He has achieved this 
by coding the account number and other 
fixed data into electrical (rather than 
magnetic) properties of a laminate inserted 
into the card. 

Other companies, faced with similar 
difficulties, in developing electronic credit 
validation terminals, have different ideas. 

IBM, for example, code the account 
number and other fixed data on to a 
magnetic strip on the face of the card. Pye 
TMC have conceived an optical method of 
coding fixed data into a laminate inserted 
into the card. This pattern is then 
translated into machine code by an 
infrared light shone through the card. 

Cards encoded by Revenue Systems 
would cost no more than 10 to 20 cents to 
manufacture. Even if they are not used as 
“magnetic-money” cards, Hunn feels a 
large market awaits them as high-security 
identity cards restricting access to 
prohibited areas. 

To convert this simple card into a 
money-card, a magnetic-stripe memory is 
built into it. But since the magnetic 
information written on these cards 


represents the user’s money, it must be 
capable of withstanding considerable wear 
and tear and severe magnetic fields with 
no effect. 

Hunn’s team of engineers decided 
conventional brown-oxide magnetic 
emulsions were just not up to the job and 
they plan to use an unusual magnetic 
material of very high coercivity. 

Hunn enthusiastically demonstrates 
this with a pocket magnet, which 
demagnetises a conventional card but 
leaves his absolutely untouched. He 
reckons that the card will withstand a 
5,000 Gauss field with no ill-effect. He 
also guarantees that his card is proof 
against normal wear and tear, for the 
magnetic stripe is encased in a thin plastic 
skin. 

More conventional cards normally have 
a higher information density. This means 
that the magnetic reading head must be as 
close to the magnetic stripe as possible, if 
sufficient data resolution is to be 
obtained. So the stripe must be on the 
surface where it is exposed to a greater 
wear and tear. 

Even if the card should be accidentally 
erased, the system still has safeguards to 
protect the owner’s money. Each 
transaction is separately recorded on a 
Philips-type cassette at the terminal. At 
the end of the day, or a week, this 
information is posted to the local 
computer centre where all card-holders’ 
records are kept. Data on the tapes is then 
used to bill each card-holder. 

In big departmental stores, where the 
volume of business justifies it, such data 
could be transmitted each day by 
Teletype. 

This then is the technology which 
Revenue Systems have spent the last two 
years perfecting, at a small converted pub 
in Luton. But small as the company is 
now, its products are interesting a lot of 
very big companies. Some of them are 
commercial rivals with big vested interests 
at stake; some of them are potentially big 
buyers, including an airline, a very big 
credit card company, and a group of 
Scandinavian bankers. This latter group 
may well be instituting a scheme which 
will convert tomorrow’s science fiction 
into today’s reality. 

Hunn’s approach is not the only one 
being pursued by far-seeing companies. 
Conventional credit car validation to huge 
centralised data banks over the public 
telephone network is also being considered 
by the American credit card companies. 

Initially at least there may be a place 
for both schemes, and moves are now 
afoot which could make them a reality 
within the next year. (“Electronics 
Weekly”, 11/11/70.) ■ 


ELECTRONICS Australia , March , 1971 


29 














Australian 
Distributors 

W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 

J wDi/rp 


W.A. Leslie Leonard 
London Court, 

Perth, 6000. 


VIC. Douglas Trading 
191 Boutko St., 

Melb., 3000. 


A.C.T. Homocrafts 
Petrie St., 
Canberra. 2600. 


You can hear the difference now. 


TAS. P^M Distributors 
87 Brisbane St., 
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The rave reviews keep 


coming... 

“The Bose 901 is, indeed, one of the finest speaker 
systems it has ever been my pleasure to hear. I have lived with 
it now for several months, so that I am quite sure of what I say 
. . . it is the sound itself that remains paramount. The 901 is 
characteristically smooth. Everything is simply there ... I urge 
that you listen for yourself. I think you will have to agree that 
Bose has, in a single giant step, produced one of the finest 
speaker systems ever made.” 

Larry Zide—American Record Guide—December 1969. 


1. Norman Eisenberg—High Fidelity 

“you feel you’ve made some sort of stereo discovery 
... if your own response to it is like ours, you’ll be 
reluctant to turn it off and go to bed.’’ 

2. Julian Hirsch—Stereo Review 

“all the room-filling potency of the best acoustic- 
suspension systems, combined with the tautness and 
clarity of a full-range electrostatic speaker... I have 
never heard a speaker system in my own home which 
could surpass, or even equal the BOSE 901 for over¬ 
all ‘realism’ of sound.” 

3. Bert Whyte—Audio 

“the illusion of an orchestra spread across the wall is 
uncanny ... To hear a thunderous low ‘C’ organ pedal 
... or a clean weighty impact of a large bass drum is 
truly impressive . . . There is no doubt that the much- 
abused term, ‘breakthrough’, applies to the BOSE 901 
and its bold new concepts.” 

4. Hi-Fi Buyers Guide 

.. its over-all sound quality so clean that the listener 
is almost unaware of the electronics between him and 
the instruments . . . The sound? The 901 is very pos¬ 
sibly the only speaker to date to pour forth in true 
concert hall fashion.” 

5. Stereo & Hi-Fi Times 

“but the proof of the pudding inevitably is sound. And 
it is here that the BOSE 901 stands clearly away from 
the crowd . . . What a lovely sound those speakers 
produce!.. . . Listen to Columbia's ‘Carmina Burana’ 
on this speaker and hear what a chorus should sound 
like! . . . these speakers provide a quality that is not 
to be matched.” 

6. Elementary Electronics 

“conclusion. The BOSE 901 speaker system delivers 
the most natural stereo sound, creating the illusion 
of being in a concert hall, with a uniformity of fre¬ 
quency response and freedom from distortion that is 
unbelievable, particularly if the listener takes into 
account the physical size. It is our opinion that this is 
the speaker system to own, regardless of price, if one 
wants the ultimate in listening pleasure.” 

Your inquiry will bring you complete reprints of these 
unprecedented reviews and a list of franchised BOSE 
dealers in your area. Ask your dealer for an A-B com¬ 
parison of the BOSE 901 with the best conventional 
speakers—regardless of their size or price. Then, go 
back to your present speakers—if you can. 
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EXPERIMENTAL ELECTRONIC 
WALKING MACHINE 


Experimental walking machines, the actions of which are controlled 
by miniature computers, have been built, and may eventually lead to 
feasible methods of controlled locomotion for those without the 
normal use of their legs. 


Professor Andrew A. Frank, a 
University of Wisconsin bioengineer, who 
has completed a four-legged walking 
machine, is now working on a two-legged 
version which will simulate normal leg 
action. His “walking horse” plods along at 
about half a mile an hour or so, directed 
by its computer “brains”. 

The machine was built to prove the 
feasibility of stable, low-speed legged 
locomotion. It was preceded by a lengthy 
study, during which Professor Frank 
found that only three of the 5040 
theoretically possible gaits for quadrapeds 
satisfied all the stability requirements. He 
used the theoretical results on stability 
to synthesize a control algorithm for two 
differend gaits, which he verified by 
making the “walking horse” - and 
artificial quadruped with eight 
independently powered joints 
co-ordinated by a small digital computer. 

Professor Frank visualises the latest 
two-legged walking machine as a 
replacement for the wheelchair. It would 
enable amputees and hemi-plegics - 
persons paralyzed below the waist - to 
walk. The two-legged machine will be 
more complicated, as it must leave a 
sitting position to get to the upright 
position, walk, manoeuvre round 
obstacles, turn round, and sit down again. 
It would also be a distinct advantage if the 
machine could climb and descend stairs, 
and pick itself up if it fell down. 

The “heart” of the machine is a novel 
form of miniaturised digital computer, 
consisting only of an addressable memory 
and read and write registers. The machine 
- almost small enough to fit into a shirt 


“legs” by the person who wanted to walk. 
First the computer would be put into the 
“learn” or write mode while the required 
movement was executed. After a suitable 
cycle had been recorded in the memory, 
the computer would be put into the 
“walk” or read mode. The computer 
would then read the content of its 
memory over and over again, while the 
machine walked. 

The user would have to balance 
himself. An additional computer or 
additional controls could be used for 
stability purposes, though this would 


make the machine much more expensive. 
However, a cane is an excellent stabiliser. 
Power is a problem, as the individual will 
have to be hooked to an electrical power 
source by an electrical cord, at least for 
the present. 

A pioneer model of a two-legged 
walker has been completed in Yugoslavia, 
by Professor Miomir Vukobratovich of 
Mihailo Pupin Institute at Belgrade. The 
Yugoslav version flexes its mechanical 
knees, has some hip control, but has no 
ankle movement. It was designed mainly 
to test actuators and electronics. Professor 
Frank, who spent last year working with 
Professor Vukobratovich and recently 
returned to Belgrade, plans a more 
sophisticated device, with more hip 
control, knee control and ankle 
movement. He hopes to have a working 
model by the end of 1971. (“New 
Scientist”, 3/9/70.) 


'iiiiitiiitiiitiiiitititiiiiiiiiiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiitiiiiiiiiMiiiiiiiittiiiiiiiiiiiiiiiiHtiiiiiiiiiiiiiiiiiiiiKiiiitiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiutiiimiitimiiii 

Artificial Leg with Locking Knee 

An artificial leg developed in Italy is operated by electronic signals 
and is controlled by the user’s muscular reflexes. 


Designed for persons with 
above-the-knee amputations, the leg is 
unusual because the knee locks on 
muscular command, enabling the wearer 
to put his weight on the leg with the force 
necessary to climb stairs. 

The limb incorporates principles 
successful in artificial hand control and, 
says G. W. Horn, who developed it with 
the assistance of researchers at the 
Institute of General Physiology of Turin 
University, is the first lower-extremity 
prosthesis to use electronic control. 

An electromagnet locks the knee. As 
long as the magnet isn’t activated, the 


pocket - would be used to cycle the set of lower leg swings freely. Once the magnet is 
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pulsed, a clutch locks in and prevents the 
knee from bending any further, although 
it remains free to straighten. Completely 
straightening the knee turns off the 
magnet, allowing the lower leg to swing 
once more. 

The wearer controls the magnet by 
flexing muscles in the stump of his 
amputated leg. The resulting myoelectric 
signals from the stump skin are picked up 
by a trio of electrodes in the artificial 
limb. They trigger a 50-millisecond pulse 
which turns on the magnet and also 
switches a bistable multivibrator that is in 
series between the electrodes and the 
magnet. This prevents more pulses from 
reaching the magnet and wasting battery 
power. When fully straightened, the knee 
triggers an oscillator that resets the 
multivibrator and turns off the magnet. 

In climbing stairs the wearer lifts the 
leg, flexes the stump muscles when the 
knee is at the proper angle, and puts the’ 
leg’s sole down on the next step. Then, 
applying force and leverage from the hip 
against the locked joint, he climbs the 
step, straightening the knee fully and 
freeing it to bend. Horn says that a person 
can be trained to use the leg for climbing 
in a matter of hours. What’s more, the first 
five experimental wearers demonstrated 
quick learning in walking and bicycling. 

Power comes from a 6-volt battery 
which fits into a compartment just above 
the knee. The battery is good for 20,000 
flexes, or more than 24 hours of wear. 

The leg and its controlling circuitry 
will be marketed by ENA SrL, a company 
based in Bologna. Horn expects it to cost 
around $1,000, plus another $200 for 
custom fitting. It has to make an airtight 
fit with the individual wearer’s anatomy 
because it is attached in effect by suction; 
also the electrodes must be correctly 
positioned. (“Electronics”, 14/9/70.) 
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There’s no restriction on 
Fairchild’s 1C Families. 

There’s no restrictions at 
all on the growth of our 
1C families; we admit 
to certain planning 
and control, but 
basically we’re free to 
produce. And produce 
the Fairchild 


7400 TTL 
(SSI & MSI) 


we do 
range of 1C families, 
with the added benefit 
of ceramic packaging, 
offers a maximum choice, 


including D.T.L., small scale 
T.T.L., medium scale 
T.T.L. (M.S.I.), 7400 
series T.T.L (S.S.I. & 
M.S.I.), M.O.S., C.T.L. 
and E.C.L. 

Because we produce in 
Australia, stock is 
always available at 
competitive prices — 
and backed by Fairchild’s 
engineering service. 

You can’t afford to go 
past Fairchild. 

^ 4 v; Because Fairchild is 
closer to you. 

Latest addition! 

|| Is low power 

TTL/MSI devices at 
*. standard MSI prices. 


Melbourne 723 4131, Sydney 439 7508. Adelaide 37 7723, Auckland, N.Z. 57 9307 
Distributors, Melbourne —Radio Parts Group 329 7888, J. H. McGrath & Co. Pty. Ltd. 663 3731, 
Sydney —George Brown & Co. Pty. Ltd. 29 7031, Brisbane —Douglas Electronics Pty. Ltd. 978222, 
Perth — Precision Electronics Pty. Ltd. 81 4900, Adelaide — General Accessories Pty. Ltd. 234022, 
Auckland, N.Z.—John Gilbert & Co. Pty. Ltd. 30839. 


FAIRCHILD 

AUSTRALIA PTY. LTD. 


420 Mt. Dandenong Rd. 
Croydon, Vic., 3136. 
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UNDERGROUND MILLIMETRE WAVE 
SYSTEM USES WAVEGUIDES 



With the demand on world-wide telecommunications facilities growing 
at an ever-increasing rate, waveguide systems having the capacity to 
carry very large volumes of traffic have become a primary aim of 
system designers. To this end, Bell Telephones, in the USA, is 
developing an underground millimetre wave system. 


Bell’s experimental work in the 
essential elements of the system has 
already furthered the state-of-the-art by 
producing silicon Impatt diodes that put 
out 100 milliwatts at frequencies in excess 
of 100GHz, cavity structures that make 
possible tuning over approximately a 10% 
bandwidth in the 50GHz range, and new 
high-speed switching diodes. In addition, 
Bell have developed the theory and 
conducted extensive experiments to 
transmit millimetre waves through 
waveguides at very low loss. 

Until recently, reliable solid-state 
electronic devices for the repeaters that 
periodically regenerate the millimetre 
wave signals during long distance 
transmission simply did not exist. 
Primarily, because reliability was lacking - 
and because anticipated “traffic jams” 
were far in the future - AT&T, Bell’s 
parent, decided to put off millimetre wave 
system development work in the early 
1960s, although research was actively 
pursued. 

But the emergence of continuous-wave 
solid-state Impatt millimetre wave sources 
that could operate reliably in this 
frequency range with sufficient power — 
lOOmW and above - at room temperature 
was the key technical development that 
put Bell’s millimetre-wave communi¬ 
cation systems back on the planning 
board. In addition, the gallium 
arsenide Gunn diode operating in the 
limi ted-space-charge-accumulation (LS A) 
mode - also a Bell invention - showed 
great promise in the 50 to 100GHz region. 

Using these new devices, a 50.4GHz 
solid-state experimental repeater - the 


regenerating link vital to a long-distance 
system - was built at Bell’s research 
facility in Crawford Hill, NJ. Several 
methods of millimetre-wave generation 
were considered: an LSA diode operating 
directly at the millimetre-wave frequency; 
a 12.6GHz Impatt driving a quadrupler to 
obtain the millimetre-wave power; and a 
50.4GHz Impatt oscillator, developed 
later. 

Invented by John Copeland at Bell 
labs, the LSA diode was the first power 
source to be used successfully in the 
Crawford Hill repeater. It seemed the ideal 
millimetre wave source, with its potential 
to cover the entire millimetre wave-band 
with high efficiency and high power. In 
fact, successful operations in Bell’s 
experimental repeater of a low power 
version made a considerable stir in 
communication circles. 

Ironically, the LSA diode will not be 
used in Bell’s initial repeaters. Material 
problems with the GaAs in LSA devices 
have not yet been solved, even in the 
laboratory. Because of this, Bell planners 
felt that the LSA device could not at this 
time offer the required reliability. In 
addition, the Impatt-harmonic generator, 
one of the modulating schemes used in the 
experimental repeater, has also become 
less attractive, as powerful fundamental 
Impatt oscillators in the millimetre wave 
region have become available. 

Consequently a silicon Impatt diode 
operating at millimetre-wave frequencies 
will be used in the first repeaters being 
built for system trials scheduled in 1974. 
Impatts can cover the system’s frequency 
band (a 110-milliwatt Impatt operating at 
110GHz was announced by Bell at the 



which are passed to indi¬ 
vidual channels repeaters 

by channel dropping filters. A new modulated mm-wave signal is recon¬ 
structed channels are added and the band recombined and transmitted. 


Submillimetre Wave Symposium held 
early last year). And significantly. 
Impatts use silicon as the active 
semiconductor material instead of gallium 
arsenide, whose higher carrier mobility is 
required for LSA operation. Silicon 
technology is far better established than 
GaAs, which needs a substantially higher 
degree of purity than does silicon. These 
new silicon Impatts are required in both 
ends of the repeater as a local oscillator 
and as a power source. 

Repeaters are signal-handling centres 
which regenerate the signals from point to 
point at discrete intervals on the 
long-distance route. In the proposed 
millimetre-wave system, incoming carrier 
signals, digitally coded with information - 
voice, data, Picturephone - will enter 
repeaters from the waveguide, where they 
will be detected, amplified, regenerated, 
and transmitted to other repeater stations 
down the line. The waveguides form the 
transmission lines that connect one 
repeater to another. Each repeater station 
will be capable of handling a total of 120 
channels (four of which are spares) - 60 
in each direction. Thus each repeater 
station - installed in manholes - will have 
120 independent repeater circuits. 

A repeater has four major functions: 
down-conversion and IF amplification; 
detection, where the IF signal is 
demodulated to baseband and a timing 
signal is derived; regeneration, where a 
new, undistorted, digital baseband signal is 
generated and modulated onto the carrier; 
and transmission, where the signal is 
routed into the waveguide. 

Although the repeaters scheduled for 
the proposed system will be based on the 
earlier experimental version built at 
Crawford Hill, there are a few essential 
differences. Besides the use of Impatts 
instead of the LSA diodes, the current 
repeaters will modulate directly at 
millimetre-wave frequencies instead of 
up-converting. In the Crawford Hill model, 
it was necessary to modulate an IF carrier 
with the baseband signal and then pass the 
signal through a varactor multiplier to get 
the modulated millimetre-wave signal. This 
method was used because, although 
solid-state millimetre wave sources were 
available for use as local oscillators, none 
could deliver the required lOOmW of 
power. However, with the advent of the 
new Impatts, which can supply more than 
enough power, the up-converter - and 
with it, its 6dB loss factor - was 
eliminated. By modulating the Impatt 
diode at millimetre frequencies, Bell can 
obtain power at least an order of 
magnitude greater than with 
up-conversion. 

Bell is considering several different 
methods of modulating millimetre Impatt 
oscillators. Among these are: frequency or 
pulse modulation of the diode directly, 
and a pulse modulation scheme 
(path-length modulation) external to the 
diode. The latter has the property of 
separating the oscillator and modulating 
functions, thus making it possible to 
optimise both functions independently. 
(“Electronics”, Vol. 43, No. 8.) ■ 


ELECTRONICS Australia, March, 1971 


33 















precise waveform measurements 


OSIOOO 

oscilloscope 

15MHz, 7" high 

Here is a small size, lightweight 5mV/cm dual trace 
oscilloscope offering wide time base ranges and 
comprehensive trigger control combined with broad band¬ 
width and calibrated deflection factor. Solid state circuitry 
makes the OSIOOO ideal for servicing or laboratory use. 



An accessory probe kit is available for use with the entire 
range of Advance oscilloscopes. This provides for a standard 
compensated test lead which may be terminated at one 
end with BNC or UHF type connectors and at the probe end 
may be fitted with probe bodies of xl and xlO ratio. 
Spring-loaded hook, needle, 4mm plug and alligator tips may 
be fitted to the probe, which also has provision for a 
grounding lead connection adjacent to the probe tip. All the 
parts are supplied in a plastic wallet suitably compartmented. 


DISPLAY: 

10cm x 6cm rectangular tube with 4Kv 
overall E.H.T.P.31 (standard) or P.' (long 
persistence) phosphors available. With 
dark grey filter as standard. Brilliance, 
Focus and Graticule illumination by normal 
controls. 

EXTERNAL Z MOD: 

AC coupled rear panel socket, lvpk.pk for 
visible modulation, 60V for blanking. 

Input impedance lMfl. 

DISPLAY MODES: 

SINGLE TRACE: Y1 or Y2. 

DUAL TRACE: Alternate sweep or chopped 
mode (250KHz) automatically selected by 
time base setting: 

Alternate sweep—O-S^S/cm to 0.5mS/cm, 
chopped mode—lmS/cm to 1 sec/cm. 

X-Y mode—via Y1 and Y2 inputs— 
selected on time base range switch. 
Bandwidth DC to 1MHz. 

Y DEFLECTION: 

Dual channels— 

Sensitivity—5mV/cm to 20V/cm ± 3%. 
BANDWIDTH: DC to 15MHz. 

INPUT Z: lMO/30pf. 

INPUT COUPLING: AC/DC/Ground. 

X DEFLECTION: 

TIME BASE: Ranges 1 sec/cm to 


0.5AtS/cm with XlO Expansion ± 5%. 
TRIGGER MODES: (i) Internal Y1 + or - 
(ii) Internal Y2 + or (iii) External 
+ or (iv) Line + or 
LEVEL CONTROL: (i) Manual or (ii) Auto 
with automatic free run in absence of 
signal. 

EXT. TRIG.: Input Z. lOOkft 15pf. 
EXTERNAL X: Via external X input, 
sensitivity lV/cm. Input resistance 
lOOkfi, bandwidth DC to 2MHz. 

GENERAL INFORMATION 
CALIBRATORS: 

(i) CAL.: Line frequency square wave 
IV pk.pk ± 2% rise time approx. 20 mS. 

(ii) PROBE TEST: Time base gate wave¬ 
form + 10V. 

SUPPLIES: 

95-111/103-121/111-130. 

190-222/206-242/222-260. 

Selected by rear panel switch. 

45-440Hz. Approx. 35VA. 

OPERATING TEMPERATURE RANGE: 

0 to + 40° C. 

WEIGHT: 

20 lb. 

SIZE: 

7" x lli" x 17". 

(H) (W) (L) 


Further information available from: 

JACOBY# 

MITCHELL 


SYDNEY 262651 

MELBOURNE 30 2491 
ADELAIDE 53 6117 


BRISBANE 2 6467 

PERTH 28 8102 

LAUNCESTON 2 5322 


JM/61-71 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Automatic weather stations 

Rugged, reliable, automatic weather stations that can 
measure all common meteorological variables to standard levels 
of accuracy are available from DC Electronics Pty Ltd. Called 
Towner series 2000, the weather stations are completely 
self-contained, and have been operated successfully in mountain, 
marine, desert, tropical and arctic conditions. They offer a wide 
range of input and output options in a single electronic system. 
One man can install a unit quickly and easily in practically any 
outdoor situation. 

Applications include synoptic reports for weather prediction, 
pollution research and control, bushfire prediction and control, 
flood control and watershed management, agricultural 
operations, and industrial operations where processes are 
affected by local weather conditions. 

Standard data inputs include wind direction, wind speed, air 
temperature, relative humidity, barometric pressure, rainfall, 
dew point, solar radiation, evaporation pan level, soil 
temperature, snow depth, stream or reservoir level, water 
temperature, and hydrostatic pressure. Process data such as 
product temperature, line pressure, tank levels and electrical 
quantities can also be reported. 

Depending on the output option chosen, the units will either 
record weather reports on perforated tape suitable for direct 
entry into a computer, or will provide keying in standard 
teletypewriter code and format for synoptic transmission of 
weather reports by radio or line to a receiving teleprinter. 
Reports may be initiated at 1 to 60-minute intervals, or daily as 
required. (DC Electronics Pty Ltd, 24 Johnston Street, Fitzroy, 
Vic 3065.) 


business activity in many different areas, such as personnel, sales 
performance, customer history and status, market research and 
project control, in a way that would not necessaril be highlighted 
in standard application reports. MINI-MIS permits the user to 
extract many different combinations and “slices” of data from 
its files more quickly than other programs, because he does not 
have to use either traditional manual methods of compiling the 
data or numerous programming and batch computer production 
steps. (IBM Australia Ltd, IBM Centre, Bradfield Highway & 
Kent Street, Sydney, 2000.) 


Radios for Adelaide buses 

Two-way radio sets of advanced design are being installed in 
Adelaide’s 375 buses and in 20 inspectors’ cars. This is claimed 
to be the first instance of an Australian capital city equipping all 
its public buses with radio communications. The Municipal 
Tramways Trust of Adelaide is spending $200,000 on the 
equipment. The contract was awarded to Standard Telephones 
and Cables Pty Ltd, and the transceivers and terminals have been 
manufactured at STC’s factory at Liverpool, NSW. The 
installation of the equipment is being done by Unbehaun and 
Johnstone Pty Ltd, STC’s agent in South Australia. 

The system operates on FM and uses three VHF channels. 
For the vehicles, STC is supplying model 151 solid-state 25W 
mobile radiotelephones which are compact and lightweight but 
of rugged construction. The terminal stations will be installed at 
the trust’s administration office and depot at Hackney Road. 
Supervisors there will talk to inspectors on the road, and if 
necessary directly to buses. The trust expects the radios to give 
improved services to the public. For instance, ready 



Computer service 

IBM Australia has announced that Melbourne businessmen 
with teletype terminals can now use* the machines to connect 
on-line to IBM’s shared computer service in St Kilda and its* 
Call/360 programs. Previously, users of Call/360 had access to 
the service only through the IBM 2741 conversational computing 
terminal. The teletype units, now supported by Call/360, 
provide paper tape handling capabilities as well as direct 
keyboard entry. They are supplied in Australia by Standard 
Telephones and Cables Pty Ltd. Through Call/360, users of 
teletype terminals have access to the program languages - 
BASIC, PL/1, and FORTRAN - available on the System/360 
model 50 at the Melbourne data centre. 

MINI-MIS is one of the most recent programs in the BASIC 
language to be made available through Call/360. The MINI-MIS 
programs are designed to provide analytical information on 


UHV impulse generator 


This Ferranti 200 series impulse generator is one of 
two now installed in a new ultra high voltage 
laboratory at Les Renardieres, near Paris, France. The 
two generators, together worth $A500,000, will be 
used primarily for carrying out dielectric acceptance 
tests on 765KV equipment, and for research testing 
on components designed for future steps, which are 
to be standardised in the range 1.1 to 1.5MV. Later, 
the equipment designed for this rating will be tested 
full scale. Delivering standard wave shapes and also 
switch surge waveforms, the units are capable of 6MV 
at an energy of 450KJ and 4MV at 300KJ 
respectively. Each of the generators can be extended 
to a maximum voltage and energy of 7.2MV and 
1.08MJ. (Ferranti Ltd, Hollinwood, Lancs, England.) 
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INTERSTATE TELEPHONES 


IRC. the developer of Metal Glaze, now 
offers a new. low-cost, moulded Metal 
Glaze resistor, value engineered for opti¬ 
mum precision and reliability. 

The thick-film Metal Glaze resistance 
element. 100 times thicker than con¬ 
ventional films, defies catastrophic 
failure, withstands high temperatures 
and high overloads, and is impervious to 
environmental extremes. Its fully insulated 
moulded body resists solvents, corrosion 
and mechanical stresses and has a dielectric 
strength of 500 VRMS. 

Load life stability is excellent. Resistance change 
is typically less than .5% after 1000 hours, 

—four times better than Mil-R-22684 speci¬ 
fication allowance. 


THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 

N18002/3 


GLAZE 


Ceramic substrate 


Plated-on copper 
end cap 


High temperature 


soldered 

termination 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 


Low-cost metal glaze resistor with per¬ 
formance charactistics superior 
to Mil-R-22684 

★ Long-term stability 

★ Thick-film reliability 

★ Generous power safety 
factor 

★ Fully insulated 
moulded body 

' Diamo 

spiralled metal 


glaze element 


MELB. VIC. 
HOB. TAS. 
LAUN. TAS. 
PERTH W.A. 
ADEL. S.A. 
BRIS. QLO. 


23.1971 

211933 


44.S021 

34.2811 

22.844 

8.2271 


HHE 
SAFE 
ONE 
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communications will permit rescheduling of buses in busy 
periods, despatch of additional buses where required, and 
prompt replacement in the event of a breakdown. 

Computer for Wool Commission 

IEE centenary 

The Institution of Electrical Engineers, in the UK, will 
commemorate its founding exactly 100 years before with a 
week’s celebrations in London, starting on Monday, May 17, 
1971. Local centres throughout the UK and overseas will hold 
associated events during the year. The activities of the IEE, in 
conformity with its Royal Charter, are on a world-wide scale. 
There are nearly 11,000 overseas members from many different 
countries. Some of these members are expected to attend the 
centenary celebrations. Leading figures in kindred engineering 
societies, both within Britain and from abroad, will be present at 
the events. 

The IEE was founded on May 17, 1871 as the Society of 
Telegraph Engineers, and was then chiefly concerned with 
telegraphy, the major electrical development of the time. As the 
applications of electricity grew, the society expanded both its 
numbers and scope, becoming in 1880 the Society of Telegraph 
Engineers and Electricians, and in 1888 the Institution of 
Electrical Engineers. (The Institution of Electrical Engineers, 
Savoy Place, London WC2R OBL.) 

Communications course 

Commencing in March, 1971, the Division of Postgraduate 
Extension Studies, the University of NSW, is offering a course of 
seven radio lectures, two television seminars, and two attended 
sessions on “Audio Signals in Communication”. The course is 
aimed at providing an appreciation of the basic properties and 
use of sound as means of communication. The emphasis of the 
course is on communication, and it has been designed for those 
concerned with communicating complex information, usually of 
a quantitative nature. Further information on this and other 
courses can be obtained from the Division of Postgraduate 
Extension Studies, PO Box 1, Kensington, NSW 2033. 

Radios for Adelaide buses 
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British Intelsat IV satellite 



The British Aircraft Corporation claimed recently 
that it was the first company outside the USA to 
build and test a communications satellite. The 
company said it had successfully built and tested a 
$6-million Intelsat IV satellite , seen here on a spin 
balance machine at BAC’s spacecraft assembly 
facility, Bristol , England. 


Automatic flight control system 



An automatic flight control system for civil airlines, 
developed in the UK by Elliott Flight Automation, uses a 
microcircuit digital computer (left) to organise the manoeuvres 
controlled by the autopilot. The computer’s 2000-word store 
capacity covers all currently required airline flight manoeuvres 
and can be expanded to provide for autopilot control of area 
navigation, three-dimensional flight profiles, and other 
procedures now in prospect. The use of a computer is said to 
greatly increase the flexibility of control and give other 
advantages without reducing the extreme safety characteristics 
of automatic landing systems. The computer is capable of 
running self-test routines, both in flight and after landing. 
(Elliott Flight Automation Ltd, Airport Works, Rochester, Kent, 
England.) 
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Computer aided maintenance 

The British Post Office has ordered a Ferranti computer 
system to monitor the reliability of the telephone service. An 
Argus 500 is to be installed in Leicester about the end of 1971 
for trials that could lead country-wide to the faster detection of 
faults, further improvements of service for customers, and cost 
savings. Acting as a round-the-clock trouble shooter, the 
$400,000 on-line computer system will monitor performance, 
draw instant attention to faults and impending breakdowns, and 
alert maintenance engineers enabling them to start repair work 
much sooner. It is expected that repairs will often be completed 
without customers being aware that a fault had developed. 

The computer will help network development staff to 
provide additional plant where it is needed by tracing the pattern 
of calls and identifying the most commonly used routes, and by 
keeping a constant check on the volume of calls being made. It 
will also analyse signals from the equipment-testing devices 
already being used to provide engineers with information on 
fault-prone equipment. The computer’s analysis of these tests of 
individual pieces of exchange equipment will show where 
overhaul is needed and provide an additional safeguard against 
breakdown. If the trial with the Argus 500 proves successful, 
about 2,000 exchanges in the UK could be similarly served by 
about 60 computers. 


Computer for Wool Commission 

The Australian Wool Commission has placed an order with 
Burroughs Ltd for the lease of a B2500 computer system. The 
computer and ancillary equipment is scheduled for delivery in 
July, 1971 and will be installed at the commission’s head office 
in Melbourne. The system will be used to process information 
concerning the more than 1-million sale-lots of wool offered at 
13 auction selling centres throughout Australia each year. A 
major task will be the production twice yearly of average prices 
and payout amounts in each state for each of the 2,000-odd 
types of wool which make up the 5-million bale Australian wool 
clip. (Burroughs Ltd, 8 Berry Street, North Sydney, NSW 2060.) 
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Switch on 


Each Cannon D Subminiature 
connector handles different types 
of circuits. 

The Cannon D Series has great 
circuit connection versatility. 
Connectors in this series can 
handle high current, high voltage 
and R.F., as well as controlled 
circuits. There is an almost 
unlimited numberof contact 
arrangements, for use on 
miniaturized equipment of all 


kinds. A complete line of acces¬ 
sories and a choice of contact 
terminations are also available. 
Cannon D Subminiatures are 
rugged. They were specially 
designed for applications where 
space and weight are of the 
greatest importance. And, of 
course, the D Series has proven 
Cannon reliability and perform¬ 
ance. For production quantities 
on D Subminiatures contact: 


Cannon Electric 

(Australia) Pty. Ltd. 

58 Cluden St., East Brighton, Vic., 3187. 
92 8822. 

For ex stock delivery on prototype 
quantities contact the stocking 
distributor: 

Total Electronics 

239 Bay St., North Brighton, Vic., 3186 
96 2891. 

79 New lllawarra Rd., Bexley North. 
N.S.W., 2207. 50 0448. 

1st floor, Raleigh Walk, Elizabeth Centre, 
S.A., 5112. 55 7433. 8983 
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Flying loop antenna for mineral surveys 


This Short Sky van light 
STOL (short take-off and 
landing) transport aircraft has 
been specially adapted for 
geophysical survey work by the 
addition of two lift 6in booms 
at the tail and an 8ft 4in boom 
at the nose. Strung between 
these and pylons under the wing 
tips is a 2,000sq ft loop of lin 
diameter cable as an antenna for 
a mineral ore detection system. 
The plane was built by Shorts of 
Belfast, Northern Ireland for 
Questor International Surveys 
of Toronto, Canada. 




Artificial nerves 

Doctors at the London Institute of 
Psychiatry are working on a form of 
artificial nerve to restore muscle 
movement and help paraplegics to walk 
again. The loss of movement in these 
patients results from a broken nerve link 
between brain and leg muscles caused by 
damage to the spinal cord. The team 
experimented with monkeys to pick up 
the tiny electrical signals from the brain 
which control leg movements. These were 
amplified and fed down artificial nerves 
made from special wire. The signal was 
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Cable pair identification 

An instrument to identify cable pairs without puncturing the 
conductor insulation has been developed jointly by the PMG Dept 
and Master Instruments Pty Ltd. Known as the Cable Pair 
Identification Set, Type F, it comprises a transistor oscillator and a 
search coil. The oscillator provides a square wave audio tone of 
approximately 870Hz at a level of about 2V peak to peak which is 
fed into a line. The probe detects the signal when it is held close to 
the wanted conductors at the other end. The probe consists of a 
FET input stage followed by an IC audio amplifier. It is insulated to 
prevent damage to the internal circuitry due to direct contact with 
bare metal objects or conductors. (Master Instruments Pty Ltd, 
Cloane and Saywell Streets, Marrickville, NSW 2204.) 


Computer symposium 

The Digital Equipment Computer 
Users Society (DECUS) plans to hold its 
first technical symposium in Australia at 
Surfers Paradise, Queensland, on May 28 
and 29, 1971. The event, supported by 
Digital Equipment Australia Pty Ltd, 
follows the ANZAAS conference being 
held at Brisbane between May 24 and 28. 
The object of DECUS is to advance the art 
of computation by encouraging the 
exchange of ideas and information 
between computer users, in particular 
users of DEC computers. The symposium 
is open to all who are interested. 

DECUS is formed of persons who are 
either directly or indirectly associated 
with the use of computers manufactured 
by the Digital Equipment Corporation 
(DEC). There are two classes of 
membership. A company owning or having 
an order for DEC computer is eligible for 
full membership of the society. The 
second class of membership is available for 
persons who are interested in DEC 
computers but who are not necessarily 
employed by a computer with a DEC 
machine. These members pay a nominal 
sum for library programs they wish to 
receive. (Digital Equipment Australia Pty 
Ltd, 75 Alexander Street, Crows Nest, 
NSW 2065.) 


then fed into the nerves controlling the leg 
muscles at a point near where they leave 
the bottom of the spinal cord. 

Technical details of the artificial nerves 
are still secret, but a BBC World Service 
program reports these animal tests have 
been sufficiently successful for experts to 
forecast that the technique may be tried 
on humans within the next 10 years. 

Ship-shore by satellite 

Satellite communication with ships at 
sea has been shown to be technically 
feasible in recent tests including a series 
carried out between the UK and the 
container ship “Atlantic Causeway 1 ’, 
during a voyage between Europe and the 
USA. The tests were carried out jointly by 
the British Post Office, shipping and radio 
operating companies, and suppliers of 
equipment, with assistance from NASA 
and the US Coast Guard. 

Good quality voice circuits were 
reliably maintained using relatively simple 
antennas and equipment over a VHF radio 
circuit from a PO radio station in 


Somerset through the ATS-3 satellite 
made available by NASA. Special tests 
were carried out using Lincompex and 
Compandor speed processing techniques. 
There were also successful tests with 
teleprinter, facsimile, and data 

transmissions, and with selective calling 
systems. 

Passive AC stabiliser 

The Westinghouse Speciality 

Transformer Division in the USA has 
developed a passive transformer which 
functions as an interference suppressor, 
power filter and AC voltage stabiliser. It 
will operate on 60Hz inputs seriously 
distorted by harmonics, noise, transients, 
and discontinuities and produce a smooth 
60Hz output. The unit will also stabilise 
any 60Hz power circuit producing a 

change of less than 1% in its output 
voltage even when its input varies by 10%. 
It is being produced in 120VA, 250VA, 
500VA and 1,000VA ratings. 
(Westinghouse News and Information 

Service, GPO Box 3270, Sydney, 2001.) 
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Background noise is substantially reduced with the EMI range of low-noise 
Compact Cassette tapes! Every popular length is available — C30 ... C60 
... C90 ... Cl20 ... for use in any Cassette Recorder. 


The C30 comes in a special postal pack — the others in standard size, 
transparent, hinged library cases for dust-free storage. And the specially 
designed reversible index card included provides for titling and easy 
reference. 

The EMI range of low-noise tapes give you professional standard record¬ 
ings. Choose low-noise EMItape in Compact Cassettes or reels. 


Not 

just any tape- 



EMI (AUSTRALIA) LIMITED 
PO Box 352, Haymarket, NSW 2000. 
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RIOT in Victorian TAB 



Control Data Australia is to supply 
1000 Remote Input Output Terminals 
(RIOTS) for the Totalisator Agency Board 
of Victoria, at a total cost of $4-million. 
RIOT provides a method of recording bets 
and issuing tickets at TAB agencies. The 
system also verifies winning tickets and 
prints the dividend to be paid. A RIOT 
comprises four units - ticket printer 
(left), an interface to the PMG line (rear), 


electronic control cabinet (right), and 
keyboard (foreground). When installed at 
TAB agencies, only the keyboard and part 
of the printer will be seen by punters. 
Each RIOT is connected through a modem 
to a PMG telegraph line linked to the 
TAB’s central computer. (Control Data 
Australia Pty Ltd, 598 St Kilda Road, 
Melbourne, Vic, 3004.) 
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Electric controllers 

The US Navy is using Westinghouse 
electric controllers for its second deep 
submergence rescue vehicle (DSRV-2) 
being constructed by the Lockheed Missile 
and Space Co. The rescue vessel needs 
precise positioning ability to successfully 
carry out its missions: even in strong 
currents it must be controlled within 
inches of an objective. To provide the 
required positioning ability, the DSRV has 
seven battery-powered electrical drive 
systems each consisting of a controller and 
an AC motor. These include a 15 hp main 
propulsion drive, four 7.5 hp thruster 
drives for manoeuvring, and two 7.5 hp 
hydraulic pump drives. 

The controllers and motors are built 
for continuous operation at seawater 
temperatures between 28 and 85 degrees 
F; for operation at depths to 5000ft with 
a 7800ft collapse depth; and are designed 
for a 10-year life and 2000 submergence 
cycles. They are powered by solid-state 
DC to AC three-phase adjustable 
frequency inverters. 

Air cleaning exhibition 

The second Dust Control and Air 
Cleaning Exhibition will be held on 
September 28 to October 1, 1971 at 
Olympia, London. It has been designed 
specifically to help industry control its 
own environment for the benefit of its 
workers, its neighbours, and its processes. 
Process plant design is the theme of a 
conference to be staged by the Filtration 
Society at the same time as the exhibition. 
(Technology Exhibitions Ltd, 1 Katherine 
Street, Croydon, CR9 1LB, England.) 

African space station 

Africa’s first space communication 
earth station was recently opened in 
Kenya. Designed and built by Marconi 
under a $ 2.8-million contract, the station 
is situated at Mount Margaret near 
Nairobi. The station is owned and 
operated by the East African External 
Telecommunications Company and is 
capable of contacting nearly half the 


inhabited world via Intelsat III satellites 
over the Indian and Atlantic Oceans. It 
can also be readily modified to Intelsat IV 
operation when this next generation of 
satellites is launched. The station is 
initially equipped to handle up to 132 
separate voice communication channels 
and will ultimately handle up to 528 
channels. 


Machine tool exhibition 

The 4th Machine Tool Exhibition, to 
be held at the RAS Showgrounds, Sydney, 
from October 14 to 23, 1971, is sponsored 
by the machine tool merchants division of 
the Sydney Chamber of Commerce and 
the Sydney Chamber of Commerce Inc. 
Organised by Industrial and Trade Fairs 
Pty Ltd, the exhibition will occupy almost 
250,000 sq ft. Over 100 companies will be 
exhibiting machinery, tools and 
equipment (both Australian-made and 
imported) for all major segments of the 
machine and engineering tools industry 
and allied • trades. Special interest will 
centre around developments in 
numerically controlled machine tools as 
well as the latest orthodox types of 
machinery. (Industrial and Trade Fairs Pty 
Ltd, 77 Pacific Highway, North Sydney, 
NSW 2060.) 

AAEC open day 

An invitation has been extended to 
members of professional societies, 
institutes and associations to visit the 
Australian Atomic Energy Commission’s 
research establishment at Lucas Heights, 
near Sydney, on Wednesday, April 28, 
1971. Visitors will be able to inspect the 
laboratories, examine exhibits, and discuss 
with the staff the work of the 
establishment in a range of nuclear energy 
fields, including materials research, nuclear 
and reactor physics, radiation research, 
and radioisotopes. Entry will be by ticket 
only. Visitors should note that no cameras 
are allowed on the site. Inquiries should be 
addressed in the first instance to the office 
of the respective professional body. 
(AAEC Research Establishment, Private 
Mail Bag, Sutherland, NSW 2232.) ■ 


THE LITTLE 
PERFECTIONIST 
ONLY $120. 



Not all records are created equal. And 
now Audio Dynamics has done some¬ 
thing about it. We’ve hand-crafted the 
world's only 3 stylus cartridge. It allows 
you to custom match the cartridge to 
each record in your collection, simply by 
selecting the optimum stylus assembly. 

The ADC 25 represents the "state of 
the art”—the ultimate refinement of 
Audio Dynamics’ induced magnet 
principle. 


With all this, the ADC 25 naturally 
costs a little more than most other 
cartridges, but for audiophiles $120.00 
is a small price to pay for perfection. 

If money is an object, buy the ADC 26. 
It is the same cartridge, but with one 
elliptical stylus. You can always add one 
or both of the other 2 styli later. 


SPECIFICATIONS 

ADC 25 STEREO PICKUP SYSTEM with 
GRAIN ORIENTED DIAMOND STYLUS* 

Type . .. Induced magnet 
Sensitivity ... 4 mv at 5.5 cms/sec. 
recorded velocity 

Tracking force range ... Vz gram to 
11/4 grams 

Frequency response ... 10 Hz to 
24,000 Hz ± 2 db 

Channel separation ... 30 db from 50 
Hz to 10 KC 

20 db from 12,000 Hz to 24,000 Hz 
Compliance ... 40 x 10-‘ cms/dyne 
Vertical tracking angle ... 15 degrees 
Recommended load impedance ... 
47,000 nominal ohms 
Price ... $120.00 suggested resale 
Replacement Styli.. =251, -252, 
-253 

*For substantially increased stylus life 



AUDIO 
DYNAMICS 
CORPORATION 

All New Zealand Inquiries to our Agents: 

His Master s Volde (N.Z.) Limited. 
162-172 Wakefield Street. Wellington. NZ. 


AUDIO FOR 
AUDIOPHILES 


J. H. Reproducers Co. 

293 Huntingdale Road, 
CHadstone, Victoria. 3148 
Telephone 277 3066 
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A PROBE TYPE 
CAPACITANCE 
METER 


by PHILIP PIK 


Here is an instrument that can accurately measure 
capacitance down to half a picofarad, is simple to 
build, and easy on the pocket. It should prove 
particularly useful to the laboratory worker and 
advanced amateur alike. 


There are numerous instances when 
very small values of capacitance have to be 
accurately measured. One such involves 
the unknown and often difficult to 
calculate stray capacitance associated with 
components and wiring. Generally the 
higher the operating frequency the more 
pronounced the effect of stray capacitance 
becomes. 

Examples of this are high frequency 
oscillators, wide band amplifiers such as a 
TV video stage, and tuned circuits, to 
name but a few. Yet another example lies 
in the field of digital computers. As the 
speed of operation is increased, so is the 
problem of faster rise times. Capacitance, 
be it internal or stray, is very often the 
limiting factor in producing the fast rise 
times required for high speed operation. 

Clearly, an instrument that will 
measure such, stray capacitance directly 
will solve much guesswork. Such an 
instrument should have a direct reading 
scale and be designed to measure values 
below those that can conveniently be 
measured with a common bridge, say 
50pF. 

A major problem associated with the 
conventional capacitance bridge is that of 


having to connect the capacitor to the 
instrument via relatively long leads which, 
themselves, have significant capacitance. 
To overcome this we have built the 
measuring circuitry into a probe which can 
be brought right to the job. Leads to the 
probe carry only DC from the power 
supply and can be any convenient length. 

This broad concept is not new. We 
described a similar instrument in February 
1958, the idea on that occasion having 
come to us from an article in the 
Proceedings of the (then) IRE (August 
1953) by L. Medina. It was, of necessity, a 
valve version and, considering this 
limitation, was remarkably compact. In 
fact, we exercised a lot of ingenuity to 
pack all the necessary components into a 
commercially available probe. Recently, 
we decided that it was time we looked at 
this idea again, to see what could be done 
with it in the light of currently available 
components. This is the result. 

The principle of operation is quite 
simple. It involves nothing more than, in 
effect, a capacitance voltage divider with 
the bottom leg of the divider formed by 
the unknown capacitor. The voltage 
developed across this capacitor depends on 


its reactance which, in turn, is governed by 
its value. Thus a large capacitance will 
have a smaller voltage developed across it 
then one having a lower capacitance. 

The signal applied to the voltage 
divider is supplied by an RF oscillator. 
The portion of the signal appearing across 
the unknown capacitor is fed to a detector 
stage which rectifies the applied AC signal. 
The rectified signal is then passed into a 
FET stage operating as a DC amplifier. By 
connecting a meter in the drain circuit of 
the FET, changes in the DC voltages 
applied to the gate are converted to 
current changes and hence meter 
deflections. In this manner the instrument 
can be made to read capacitance directly, 
provided the meter scale is suitably 
calibrated. A more detailed circuit 
description will perhaps help to make this 
clearer. 

Reference to the circuit shows the 
probe tip on the left. Connected directly 
to it is a 39pF capacitor, which is the top 
leg of the voltage divider. Also connected 
directly to it is an OA91 diode, which 
functions as shunt detector. A Colpitts 
oscillator supplies the HF energy for the 
voltage divider network, and consists of 



The case and front panel The main filter capacitor is above the transformer , the voltage doubling capacitors to 
the right . The reference transistor is at the bottom right . 
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the BC107 transistor (Trl), the 47uH coil 
(RFC), and the 220 and 120pF capacitors. 

The 39pF capacitor is indicated as 
having a* 5 % tolerance. Since it is the 
reference against which the unknown 
value is compared, the more accurate its 
value the more closely will the calibrated 
scale relate to the true values. The 
tolerance chosen is a good compromise 
between cost and performance. In 
addition to this capacitance, that of the 
probe tip itself is important and has a 
marked effect on the law of the 
instrument. For this reason we strongly 
recommend that readers use the same 
probe tip as we have specified in the parts 
list. For the same reason, the layout of the 
probe circuitry should be closely followed. 
Departure from these points may 
necessitate recalibration of the meter 
scale. 

The oscillator frequency is around 
2MHz but is not critical and components 
with tolerances of *10% are acceptable. 
The reason for using such a high frequency 
is to minimise the effect of leakage 
resistance on the reading. A 50pF 
capacitor has a reactance of only 2K 
ohms, approximately, at 2MHz. Hence any 
leakage resistance in excess of about 100K 
ohms has very little effect on the reading 
of the instrument. 

The DC voltage output from the OA91 
rectifier is fed to the gate of the 2N5459 
FET (Tr2) which functions as an 
impedance matching device between the 
high impedance of the rectifier circuit and 
the low impedance requirements of the 
meter circuit. 

In selecting a FET tor this role we were 
conscious that FETs, in general, have not 
enjoyed the most enviable reputation in 
the past. While they hold considerable 
promise in many roles, the extreme spread 
of their parameters at this stage of their 
development necessitates extreme care in 
designing suitable circuits for their use. 

The spread of this device is reasonably 
closely controlled, having an Idss range of 
4-16mA and a Vp range of -2 to -8 volts. 
Figure 1 shows transfer curves constructed 
f^om data supplied by the manufacturer. 
Load lines with Rs at 1.2K have been 
drawn with Vg at 0 and at +5 volts. The 
relatively large value of Rs is necessary to 
allow for parameter spread. The points 
bound by the loadlines give the range of 
Vp and Idss applicable to this circuit. 

The points indicate that with the same 
input voltage Vg, the current drawn by the 
device can vary from 6.24.0mA with Vg 
at +5V and from 3.2-1.0mA with Vg at 
zero volts. These current variations mean 
that the potentials on the drain of the 
FET will be subjected to similar variations. 


The complete circuit diagram including power supply. Note the use of 
shunt regulation to minimise the effect of mains fluctuations. 


Ids (mA) 



These curves , constructed from the manufacturer’s data , show the 
parameter spread of the 2N5459 FET used in the circuit. 


PROBE 

TIP 


PROBE 

TIP 



Figure 2 FOIL SIDE OF BOARD 

The probe board. Note that it 
has components on both sides. 


To cope with these farily large voltage 
variations (15.6 to 16.4 V with no 
capacitance connected to the probe), a 
SET ZERO control has been incorporated 
at the reference end of the meter. The 
control is adjusted for zero meter 
deflection with the probe tip clear of any 
objects. Adjustment of the reference 
potential till it equals that at the drain, 
compensates for parameter spread. 

Voltage gain of the FET stage is less 
than unity, this gain being almost entirely 
dependant on the ratio of Rd over Rs - 
390/1200, or approximately 0.325, In 
fact, the stage functions as a current 
amplifier to provide the impedance 
transformation already discussed. 

This mode of operation was 
deliberately chosen to ensure that the 
forward transfer admittance parameter 
spread would have no effect on the gain of 
the stage. Also limiting the gain is the 
pinch off voltage Vp as the drain voltage 
Vd must not fall below Vg + Vp. As Vg is 
limited to 5 volts and Vp max for this 
device is 8 volts, Vd must not fall below 8 
+ 5=13V as otherwise operation will fall 
into the “triode” region. This places a 
limit on the maximum value for the drain 
resistor, and hence gain, as it is equal to 
the ratio of Rd/Rs. 

So much for the FET and its 
limitations. In time, as its popularity 
increases, manufacturers will no doubt 
produce types with much tighter 
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Goodmans 

The Greatest Name- 
The Greatest Range in 

High Fidelity 



Magnum-K 


Mezzo II 


Mambo 


Marimba 


Maxim 



Axiom 301 


Audiom 81 


Axiom 10 


Axiette 8 


Forty years of experience in the Audio 
Industry are at your service at 

Goodmans. 

Whether you prefer to build your 
own loudspeaker enclosure, to have 
it made for you, or whether you want 
a loudspeaker system complete - 
Goodmans is the name to look for. 

High Fidelity Loudspeakers from 
8" to 15", Treble and Mid-range units, 
crossovers and other components 
to go with them on the one hand, 


or complete systems from the famous 
mini Maxim to the studio - quality 
25 watts Magnum-K on the other. 

See what a choice is yours—send 
for your post-free copy of Goodmaps 
composite catalogue covering the full 
range—or the individual brochure 
which comes complete with enclosure 
designs and specifications. Or call in 
at your Goodmans dealer, who will 
be pleased to give you full details 
and a demonstration. 


| Please send me particulars of the following: 

| □ “M” range (top illustrations above) 

I □ Axiette 8 □ Axiom 10 

j □ Axiom 301 □ Audiom 81 

J Name 

| Address. 

! Postcode 


Sole Aust. Agent: British Merchandising Pty. Ltd., 49-51 York St, Sydney. Phone 29-1571 
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PARTS LIST 
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MAINS CORD 


CASE 


PROBE LEAD 


Above is a shot of 
our prototype 
probe. As can be 
seen most of the 
components are 
mounted on top of 
the board. Hidden 
behind the board is 
the wire loop refer¬ 
red to in the text. 

Figure 3 at right 
gives the wiring 
diagram and com¬ 
ponent layout for 
the main board. 
Points to remem¬ 
ber are the two 
flying leads - one 
to the tip-jack ter¬ 
minal, the other to 
the cable clamp, 
thereby providing 
the board with an 
earth. 



IK POT. 
IK POT. WIPER 


IK POT. X 


Figure 3 


METER + 
VIA.500A 
IK POT. X POT. 


LIST OF COMPONENTS. 

1 Sloping panel meter case, overall 
dimensions 4x4x4 inches. 

1 Label. 

1 3 inch handle to suit case. 

1 Power transformer. Pri 240 V - Sec 
12.6V at 150mA. A&R 6474 or 
t Ferguson PF2851 or equivalent. 

I * Tip jack terminal. 

1 Probe, Label 4 x 7/8. 

F Miniature toggle switch SPDT. 

1 Pilot bezel 14V 25mA miniature 
type. 

1 Meter movement 1mA/100 ohms 

with external dimensions 3 x 214 in 
square and 2-3/16 hole size. 

2 Small knobs. 

1 RFC 47uH. 

1 Veroboard 3%in x 3%in with 0.15in 
grid. 

1 Veroboard 7/8in x 3-7/8in, 0.15in 
grid. 

1 Meter scale to suit meter. 

SEMICONDUCTORS 
1 2N5459FET. 

1 BC107 transistor. 

1 BC108 transistor. 

3 0A91 or similar germanium diodes. 

2 EM401, BY 126 or si mi lar diodes. 

1 BZY95C18 zener diode. 

RESISTORS (% or 14 watt unless 
specified). 

1 x 330 ohm 5W, lx 390 ohms, 1 x 
IK, 1 x 1.2K, 

1 x 1.5K, 1 x 1.8K, 1 x 4.7K, 1 x 
8.2K, 

1 x 10K, 1 x 100K, 1 x 150K, 

1 x 500 ohms lin, 1 x IK ohm lin 
poten tiometers. 

CAPACITORS 

(Higher voltage ratings than those 
stated may be used, but physical size 
could present problems.) 

1 2500uF/25V electrolytic (pigtail). 

2 220uF/25Velectrolytic (pigtail). 

1 0.1 uF/25 V ceramic. 

1 .01 uF/25 V ceramic. 

1 .001 uF/25 V ceramic. 

1 lOOpF, 120pF, 220pF styroseal 
100V, 10%. 

1 39pF, 4 7pF styroseal 100 V, 5%. 

SUNDRIES 

4 Rubber feet. 

2 Cord clamps. 

Length of twin shielded cable (see 
text), mains cord and plug, grommets, 
solder lugs, hookup wire, nuts and 
bolts, solder . etc. 

iiiiiiMiiiiiiiMiiiiiiuiiimiiiiiiiiiiiiiiimmiiiiiiiiuiiiiiimiiiiiiiiiiiiiimiiiHiiiiiii 

parameter control. Nevertheless, in this 
circuit the device suits the application 
rather well. Granted, parameter spreads 
have been accommodated at the expense 
of gain, but this poses no real problem in 
this circuit. 

Although the design provides for an 
amplifying stage with essentially constant 
gain in each unit, the actual gain will vary 
Sightly from unit to unit, if only by 
reason of the normal tolerances of the 
associated components. In addition, there 
will be small variations in the output of 
the oscillator stage, and the sensitivity of 
individual meters. To permit 
compensation for all these a 500 ohm 
variable resistor (SET FSD) is connected 
in series with the meter, and is used to set 
the meter to full scale deflection with 
exactly 50pF across the probe. The 
resistor value chosen is somewhat larger 
than necessary - 200 ohms would suffice 
- but was dictated by the availability of 


suitable units. Below 500 ohms, wire 
wound units only are available, which are 
both larger and dearer. 

To permit the SET FSD control to be 
set correctly whenever desired, a standard 
50pF capacitor is mounted in the main 
unit and brought out to a tip jack terminal 
on the panel. To adjust the control the 
probe tip is simply touched on the 
terminal and the control set for full scale 
deflection. The standard reference 
capacitance of 50pF is made up of a 47pF 
5% capacitor and the self capacitance of 
the terminal which, for the type we used, 
is about 3pF. 

Connection to the positive side of the 
meter is from the drain of FET amplifier, 
and to the negative side from the emitter 
of the BC109 reference transistor. The 
reason for using a transistor to provide a 
reference voltage, rather than a simple 
voltage divider network, is to provide a 
low impedance source. 

This is achieved by connecting the 
transistor in the emitter follower mode 
and, in this particular circuit, results in a 
source impedance of 18 ohms. (Output 
impedance is approximately Re/hFE.) 
Besides offering a low impedance, it also 
consumes a minimum of current. If a 
straight-out voltage divider were to be 
used to give the same low impedance, a 
100 ohm potentiometer would be 
required. This would draw no less than 
180mA; more than can be supplied by the 
power transformer. Clearly, the use of a 
transistor is fully justified in terms of cost 
and circuit operation. 

To ensure constant output from the 
oscillator, so that zero drift is minimised, 
and to minimise calibration shift due to 
other causes, the entire circuit is fed from 
a shunt regulated power supply. The 
supply consists of a voltage doubling 
rectifier network and an 18V zener. 
Filtering is by means of the zener diode 


itselt and a 2500uF electrolytic capacitor. 

To minimise any chances of damaging 
the meter movement by excess current, 
two OA91 diodes have been connected 
across the terminals, limiting the current 
to approximately 2mA. 

Construction is relatively 
straightforward and no problems should 
be encountered if layout, particularly that 
of the probe, is strictly followed. As 
pointed out before, layout is not critical 
with regard to operation, but can effect 
calibration. 

Vero board with 0.15in spacing is used 
for both the probe and main instrument 
circuit boards. The probe circuitry is 
housed in a Jabel probe having a barrel 
length of 4 inches and ID of 7/8 inch. The 
circuit board was designed to fit snugly 
inside the barrel, with slots cut into the 
end fittings of the probe for positive 
location of the board. 

Figure 2 shows the board pattern and 
slot locations in the end fittings. It is 
recommended that the copper strips be 
cut in the marked positions prior to fitting 
the components. This minimises the risk 
of inadvertently forgetting some of the 
cuts. The easiest method of cutting the 
copper strips is with a twist drill 5/32 inch 
or larger in diameter. 

Cutting the slots in both boards 
requires some care, as the board material is 
relatively easy to break. Clamp the board 
firmly in a vyce to give support to the 
sections being cut. Once the two slots have 
been cut the centre piece can be snapped 
out with a pair of pliers. Care should also 
be exercised in cutting the slots in the 
probe end pieces. To avoid breakage we 
recommend that the slots be cut with a 
piece of hot metal, of the same thickness 
as the vero board. A soldering iron may be 
used to heat the metal. Any flash resulting 
from the operation can be removed with a 
(continued on page 173) 


ELECTRONICS Australia f March t 1971 


45 















































need a small mains switch? 



Eight things you'll like 
about the new mains (law level) 
Series'625'lrom mSP 

Styles — rocker (625 RK), toggle (625 TG), 
rotary (625 RT), or slider (625 SL) . 

Switching variations — SPST — SPDT — 

DPST — DPDT. 

Electrical rating — 250V AC 3 amps — 
maximum switch on surge rating 40 amps 
at 350V peak (250V RMS) . Generously 
proportioned silver plated contacts 
withstand surges on both make and break. 

All moulded — ultrasonically welded 
construction provides additional safety factor. 

Bodies and rotary spindle are 
glass reinforced nylon. Toggle, slide and 
rocker actuators are acetal resin. 

SYDNEY 2 0233- MELBOURNE 67 91 61 ■ BRISBANE 31 0341 
ADELAIDE 51 0111 • PERTH 28 6400 • HOBART 34 3836 


Terminals — solder lugs are standard. 

Quick connects will be available soon. 

Size —Length 1.062'' (26.98mm). 

Width .625" (15.88mm) . Depth (to end of lug) 
for rotary, toggle and slider .671" (17.04mm) — 
for rocker 1.031" (26.20mm) . 

Delivery — all styles now available — 
samples ex stock for your prototype. 
Competitively priced — ring fc r a quotation. 


MANUFACTURERS 
SPECIAL PRODUCTS PTY LTD 

47 YORK STREET, SYDNEY 2000. 
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A tale of discord and despair 

While most of us would regard electronic organs as rather specialised 
devices, which we might hesitate to tackle, it is nevertheless true that 
they are just as vulnerable to certain routine faults, including 
accidents, as their more mundane counterparts. 


My first story this month comes from a 
colleague. While a regular serviceman for 
the most part, he is inclined to specialise 
in servicing electronic organs. As one 
might suppose, he is a keen amateur 
organist himself. In fact, this is how he 
became involved in this type of servicing 
in the first place. 

His musical ability puts him one up on 
many servicemen, including myself. While 
I can usually respond in the appropriate 
manner when the National Anthem is 
played, this is more because everybody 
else stands up than because I recognise the 
tune! 

Anyway, here is his story. 

A tale of woe transported me to the 
outer Sydney suburban dwelling of a 
client who claimed that his electronic 
organ went in and out of tune after about 
half an hour’s running. 

I knew the history of this particular 
instrument, having done two minor 
warranty calls on it - one for a dry joint 
in the 5U4GB rectifier base, and the other 
for a broken connection from the second 
last “C” divider to the outboard bottom 
“C” used for the pedal. (In every full 
range electronic organ there is always one 
more “C” than any other note on the 
keyboard, and hence the necessity of the 
extra divider “C” or oscillator, irrespective 
of whether it is a divider or independent 
tone .genera tor type of instrument.) 

I also knew that this instrument was a 
hybrid one, employing a solid state 
flip-flop divider, voicing, and sustain 
circuit, but a valve amplifier; hence the 
previously mentioned rectifier. 

Earlier valve models of this otherwise 
reliable instrument use a different divider 
system. This system relies upon the 
stability of RC time constants for proper 
divider synchronisation. Although the 
design is technically satisfactory, the 
quality of the components available at the 
time of manufacture always deteriorate in 
time. Beyond a certain component 
tolerance and valve age, this type of 
divider will do anything but divide by two, 
and the problem is further aggravated by a 
warm instrument and/or heavy 
modulation of the tone generator system 
to produce vibrato. 

On some occasions, it is not only 
necessary to replace all resistors and 
capacitors, but a complete line-up of 
12AU7A valves! 

Knowing that my client’s instrument 
was of the newer design using the flip-flop 
divider system, I automatically dismissed 
out of tolerance and “aged” components, 
at least all but those associated with the 
master oscillator. In this particular model, 


which uses quality components around the 
master oscillators, tuning drift would be 
unlikely but, nonetheless, I prepared 
myself. 

Having “counted my blessings” for not 
having to tackle the older model, and to 
give myself a violent headache into the 
bargain, I pulled out the service manual, 
noted a few capacitor values for master 
oscillator replacement, pocketted a few of 
these and suitable transistors and 
high-tailed it off to my client’s abode. 

On arrival, I switched the instrument 
on and sat down to play it in every key I 
could think of, with purposely chosen 
complex chord structures that would show 
any discrepancy of tuning. You guessed it 

- the instrument was right in tune! 

At this stage, my client was starting to 
tear his hair out in despair, muttering a 
few curses under his breath, convincing 
himself that he needed a psychiatrist and 
other assorted phrases. Then it happened. 
If* ever an organist wanted an exercise in 
changing keys and registration, he could 
have had it here in one go! 

I immediately lifted the lid and took a 
quick look around th? divider boards 
immediately behind the two keyboards. 
What I saw was something I had never seen 
before in my whole experience of organ 
service - and I have seen some unusual 
things. 

I called my client over to have a look 
at the cause of the trouble. 

I knew my client was not one that 
“fiddled” with things as some pop-group 
clients have, because he was one of those 
with the “leave well alone policy” as his 
mainstay in life. 

Both of us were aghast at what we saw 

- before our eyes was laid out amongst 
the divider board transistors and resistor 
packs small bits of coloured aluminium 
chocolate foil and gold thread, similar to 
that used in speaker fabric. (Resistor packs 
are used extensively in electronic organs of 
nearly all makes, and are biscuit-Uke thick 
film multi-pinned deposited resistor 
networks placed on a glass substrate with 
an epoxy coating.) 

I switched the organ off and proceeded 
to remove the gold thread and chocolate 
foil. In the process I also noted a few 
rather small black blobs. Assuming these 
to be chocolate I removed them also. As it 
subsequently turned out I was wrong in 
my assumption. 

Haying removed the rubbish, I 
switched on the organ again and started to 
play. I noted that the bottom C pedal had 
jumped an octave and that all Ds were 
drifting. Replacement of the two 
capacitors in the D master oscillator 


appeared to fix the drifting problem, and 
replacement of the lowest C divider 
transistors cured the second fault. 

In this latter case one of the transistors 
had failed, almost certainly due to a short 
circuit created by the aluminium foil. 
Since the two transistors formed a pair in 
a flip-flop circuit, and I had to substitute 
an alternative type for the faulty one, I 
considered it wise to replace both. 

After the cleaning job, it took about 
10 minutes to effect the other repairs, 
with my client in the room as an onlooker. 
By now he was profusely apologetic - for 
“getting of my bike” as he put it. 

My client and I parted company with a 
sense of well being. I felt that I had a very 
satisfied customer, in contrast to some of 
the “narks” I had encountered in this 
business. 

Within the next few days, Sydney had 
quite a few inches of rain, and 
consequently, the humidity was high. I 
was out on another job when the same 
client rang again. 

He was most upset, so my wife told 
me. While emphasising that he was not 
blaming me for the recurring fault, he 
literally breathed fire and brimstone and 
assorted witches curses at the instrument. 
From the message taken down, it appeared 
that the Ds were drifting again, and the 
problem was not just a simple matter of 
capacitor stability - this was more subtle 
than I had thought. 

I was a little deflated at this, as I felt 
that I must have pulled a “boner” on my 
first visit. It was comforting to know, 
however, that the first call was not a lost 
exercise, as the metal thread had taken out 
one transistor; but the drifting D was still 
a problem, even with new tuning 
capacitors in the master oscillator. 

I couldn’t believe that the master 
oscillator transistor was to blame, as it was 
a metal capped type, and unlikely to 
exhibit the same symptoms as I had 
experienced with a batch of epoxy 
encapsulated transistors - moisture ingress 
up the leads, inside, and on to the chip! 

I pored over the problem, and 
remembered that I had a generator circuit 
board of the same type which I had used 
for spares on a couple of other occasions. 
Although the board incorporated E and F 
generators and dividers, I knew that all the 
master oscillator coils and the associated 
circuit were identical, except for the 
tuning capacitor values, and I could “rob 
Peter to pay Paul” if warranted. 

I rang him back at my first 
opportunity, and after letting him lose all 
his steam pressure, I assured him that I 
would visit him the next day and see if I 
could get to the bottom of the problem. 
With a “Charlie Brown” exclamation on 
the side (“rats”!), at the thought of 
running this client into unnecessary service 
expenses, the light suddenly dawned. 
Rats! 

On arrival at my client’s residence the 
next day, I asked him point blank if he’d 
had any rats around recently. He cited an 
experience of chasing one around the 
room until he couldn’t find the thing, and 
often wondered where it had disappeared 
to or how it had got out of the house. 

I had another look at the organ 
console. It had a completely covered-back 
with only a small slot to take the mains 
lead. But there was one possible place 
where a rat could have got in — through 
the expression pedal opening. 

Sure enough, it had entered here and 
climbed up into the tone generator section 
at the top of the instrument, by way of 
the amplifier and the vertically mounted 
sustain section. This was the warmest 
place it could find, and it proceded to 
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ALWAYS RELY ON R.D.S. 

MULTIMETERS 


NETT 

1. 200H Multimeter 20K OPV .... 

$9.80 

2. CT500 ” ” ” .. .. 

$14.38 

3. US100 ” ” ” .. .. 

$29.90 

4. ASIOOD/P ” 100K ” .. .. 

$34.50 

5. M VA100 ” ” . . 

$40.25 

6. University VTVM MVA6 

.$51.75 

7. University Oscilloscope UC3 . . 

$126.50 

8. University Bridgemeter BR8 

$57.50 

9. University Transistor Tester 


HT70. 

$40.25 

10. University Audio Oscillator 


UAG22D. 

$46.00 

11. Leader Signal Generator LSGll 

$48.08 

12. ATI Transistor Tester. 

$28.75 

13. TE15 G.D.O. 

$32.20 

14. Midland Field Strength Meter . 

$12.36 

15. Midland SWR8 Power Meter .. 

$20.60 

16. Hansen FS55 SWR & Power 


Meter. 

$32.20 

17. Hansen F.N. Multimeter 20K 


OPV. 

$31.05 

E/A KITSETS 


18. 1966 VTVM. 

$53.16 

19. 1968 VOM. 

$55.36 

20. 1966 3” C.R.O.$113.00 

21. 1968 3” Audio C.R.O. 

$94.00 

22. 1967 Audio Generator. 

$43.00 

AUDIO ACCESSORIES 

23. N/01 Stereo Headphones . . . . 

$5.36 

24. DH05GUS ” ” .. .. 

$7.80 

25. SDH-7DV ” ” .. . . 

$9.47 

26. AKAI ASE-95. 

$17.85 

27. Cecil Watts Dust Bug. 

$4.23 

28. BASF Cassette Tapes C60 .. 

$1.47 

29. BASF Cassette Tapes C90 . . 

$2.20 

30. BASF Cassette Tapes C120 

$2.93 

31. BASF 1200* 7” Reel Tape .. 

$4.82 

32. BASF 1800’ 7” Reel Tape .. 

$6.61 

33. BASF 2400” 7” Reel Tape . . 

$8.32 

COMPONENTS 


34. Eddystone Di Cast Box 6908P 


4'/i x 3W x 2. 

$2.66 

35. Eddystone Di Cast Box 6827/P 


7V4* x 4V* x 2. 

$4.23 

36. Eddystone Di Cast Box 903 


1'A x 4>/i x 3. 

$4.83 

37. Eddystone Di Cast Box 7134/P 


4 Va x 2Va x 1. 

$1.93 

38. 3.5mmJack Plugs. 

17c 

39. 3.5mm Jacks. 

15c 

40. RCA Plugs. 

22c 

41. RCA Sockets. 

15c 

42. Din 5 Pin Plugs. 

32c 

43. Din 5 Pin Sockets. 

21c 

44. Din 3 Pin Plugs. 

31c 

45. Din 3 Pin Sockets. 

19c 

AH prices Nett plus Freight and Packing 

Charge. 


RADIO DESPATCH 


SERVICE 


Radio and Electrical Distributors 

869 GEORGE STREET, 

SYDNEY. 


Corner George and Harris Streets 

Tel.: 211 0816, 211 0191 

Open Saturday mornings 



build its nest out of chocolate foil and 
some threads of speaker fabric pulled from 
the edge of the speaker baffle inside the 
instrument. 

The rat must have settled there for at 
least one night, as it had urinated and 
placed droppings all around, not only in 
the divider section, but also all over the 
amplifier chassis. 

I was now almost certain that the 
drifting was due to a leakage path across 
the circuit board foil at the master 
oscillator section. I unclipped the board 
and had a close inspection of the foil area. 
There was a fine film of a damp crystalline 
deposit (damp urine) across the board. 

The effects of leakage were confined to 
the master oscillator and buffer 
amplifier/shaper area, and almost 
warranted replacement of the whole 
board. I decided to try to salvage the 
board as best I knew how, as the 
importation of a new board from overseas 
would take at least a few weeks, after 
which there would be the arduous task of 
swapping all components from one board 
to another - with some risk of damage to 
the resistor packs. 

I felt that time wouldn’t be wasted by 
attempting this, as the owner would still 
have an operable instrument at least until 
a new board arrived. 

The first step was to remove all the 
offal, by brushing and wiping and then to 
spray the cleaned board with an aerosol 
water displacing compound. A slight 
frothing of the compound revealed the 
presence of moisture, which subsided after 
the compound had done its work. 

Just to make sure that future leakage 
would not occur, I completely bypassed 
the worst effected area by cutting wide 
breaks in the foil pattern where necessary, 
and bridged each of these with PVC 
covered hookup wire. This procedure 

certainly restored the oscillator stability, 

although I had no way of knowing how 
long the treatment would last. 

However, a closer examination of the 
rest of the instrument revealed a much 
more serious situation. There was a long 
foam plastic strip running under the full 
length of the divider board area and 
pressed against the underside of the 

divider boards. Its purpose was to 

minimise any vibration of the boards by 
sound from the speakers. It had also 
soaked up some of the urine and would be 
a continuing source of contamination. 

It was obvious that the instrument 
needed a complete cleaning out that could 
not be undertaken conveniently at the 
client’s home. At my suggestion he helped 
me load the organ into the trailer and I 
took it back to the workshop. 

Each divider board was unclipped, 
disconnected, and taken out into the yard, 
where it was given a high pressure wash on 
both sides with the garden hose. 
Somewhat unorthodox I know, but I 
reasoned that water was a lesser evil than 
acidic urine. After washing, each board 
was immersed in methylated spirit to help 
displace the bulk of the water, then 
sprayed with the moisture displacing 
compound. Finally, it was placed in the 
sun to dry. 

The foam plastic anti-vibration strip 
was replaced. A few boards had to be 
scraped and rewired on the foil side where 
the urine had corroded the copper pattern. 

The final part of the exercise when I 
delivered the organ to my client was to 
retune it with the Strobotuner and play it 
for a solid hour for his satisfaciton. 

In closing, my client rang me later to 
announce that everything was “ship 
shape” and that he had blocked off all 
entrance points for rats with expanded 
aluminium mesh. 


Well, so much for electronic organs. 
My only comment is that this is not the 
first time that rats or mice have invaded 
electronic equipment in search of warmth, 
and remained to create all kinds of 
unpleasant results, both electronic and 
otherwise! 

On quite another subject, here is a 
short story from a contributor, Mr C.S. of 
Broken Hill. While little more than a 
routine fault in some respects, it does 
help make a point. 

Here is the story: 

The following incident emphasises the 
important part manufacturers may play in 
assisting the work of the private 
serviceman. 

A colleague owned a fairly new TV 
receiver in which the sound level had 
seriously deteriorated. Even with the 
volume control turned well up, the audio 
output was only that of soft speech. 

Initial thought was that either or both 
of the triode/pentode sections of the 
6GW8 audio output valve might be weak 
on emission. However a check with a valve 
tester indicated that the valve was, in fact, 
reasonably normal on emission and mutual 
conductance. 

Further checks were made in the set 
using an audio signal from an oscillator 
applied to the grid of the triode section of 
the 6GW8. Tracing the signal through the 
two-stage amplifier revealed no 
malfunction until the pentode was 
reached. Here the signal at the grid had a 
reasonable amplitude, but failed to emerge 
from the plate with the expected value of 
about 100-150 volts peak-to-peak. (The 
quiescent plate voltage was given as 210.) 

If the 6GW8 was in good condition as 
suggested by the valve tester, where was 
the signal going? The only feasible 
explanation was trouble in the output 
transformer - a partial short perhaps? 
And it was at this juncture that the circuit 
diagram, supplied by the manufacturer 
with the set, proved invaluable. 

The transformer primary resistance 
stated on the diagram was 520 ohms, but 
the value measured on the multimeter was 
very much less than that, indicating a 
partial short somewhere in the primary 
winding. 

Fortunately, the owner had on hand an 
old radio set complete with an output 
transformer and speaker. Hopefully we 
disconnected the suspect transformer from 
the TV set and replaced it with the radio 
transformer and speaker. And, in spite of 
the probable mismatch between the valve 
and substitute transformer-speaker system, 
upon switching on sound boomed out at a 
much healthier level, even though lacking 
somewhat in bass. 

Later a new replacement transformer 
was procured, and wiring this permanently 
into the set confirmed the diagnosis. 

Yours Faithfully, 
G.S., (Broken Hill.) 

Well, thank you, G.S., for an 
interesting story and a point well made. It 
is true that the more basic information a 
serviceman has about a piece of 
equipment, the better his chances of doing 
a good job ip a minimum time. This last 
factor, time, is most important. A quick 
service job means a lower charge to the 
customer and a resulting satisfaction on 
his part which in turn, benefits both the 
serviceman and the manufacturer. 

On the other hand, you were unusually 
fortunate in that this particular fault was 
bad enough to show up as a measurable 
change in resistance. Faults of this nature 
sometimes involve only one or two turns 
and, while still having an adverse effect on 
performance, do not cause sufficient 
change in resistance to be noticeable. ■ 
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A young Australian inventor patents 
and produces his own invention. 

Just how, is told in Modem World 

Racing drivers tell how to predict and 
avoid accidents. 

The secrets are shared, in Modern World 

Saturated divers work dry, below the sea. 

A fascinating outline, in Modern World 

Computer programming. Its prospects 
and its problems. 

The details are there, in Modern World 

Whoever heard of a fish with legs? 

We did, so it’s in Modern World 

A unique new aircraft is designed and 
built in Australia. 

The story is told, in Modern World 

A new world of fascinating reading is 
on your newstands now. 

Modern World - the new monthly magazine 


43.1 790A 
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nto the world 

of science and 
technology 

comes a new 

magazine 
the* tells it all. 


Modem 

World. 

Modern World, from the publishers of Electronics 
Australia, is a magazine that invites you to think. 

You ask why things are so. How they work. What’s 
happening. You build, design, invent. You are aware. 

Modern World is yours. 

Modern World tells of the how and the why. Each 
month its fresh and fascinating pages will have you 
repeating ... "I didn’t know that”. 

By then, of course, you’ll know. That’s Modern World. 
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Modern World, Volume one Number one, 
is on your newstands now. Be sure to start, 
your collection with this first issue. 

Modern World is a magazine you will want 
to collect. Each month in its pages you will 
find fresh areas of interest, written to 
be enjoyed. Later you’ll want to refer to 
Modern World again and again. Your collec¬ 
tion of Modern World magazines will be an 
evergrowing library of new developments, of 
fascinating explanations in science, tech¬ 
nology and the world about you. In Modern 
World you’ll discover why things are so, how 
things work; and you'll find many 
opportunities to try your hand at doing 
and making things yourself. 

Whatever your interests, whatever 
your hobbies, there’ll be something for you in 
Modern World. If you earn 
your living today doing the 
thing you most like doing, 
or if you are planning a 
fresh career - Modern 
World will widen your 
horizons. 


In Modem World’s First Issue 

Articles of lasting interest, as varied as 
man’s horizons. 

"Australia’s Aircraft - the ugly duckling", 
tells of Transavia's new and highly 
manoeuvrable aircraft. Its performance is 
as beautiful as its form may be ugly. 

Did you know that we have some Russian 
cameras on the market? Modern World checks 
out two of the more inexpensive models. 

There’s an easy-to-follow explanation of the 
workings, and the origins, of the tape 
recorder. Modern World tells, too, of a new 
breed of telephoto lens. Vitally topical 
there's an article on driving and surviving. 
Again from the world of today, career 
opportunities in computer programming are 
outlined. From the world of tomorrow: 

"the first spacecraft to explore Jupiter". 

From new soft contact lenses that can be 
used for diving and surfing to the ravages of 
the farmer ant, from the air and the 

land and under the oceans of this 
modern world come the 
contents of Modern World. 
It’s yours for just 35 cents- 
r and it's out now. 

Be aware. Be involved. 
Modern World's Mini Mart 
gives you the opportunity to 
trade, to sell, to swap with 
others who share your interests. 
A letter to the editor will keep 
you in touch, and your letters and 
questions will be welcomed. Becaus 
Modern World is the magazine 
f that answers questions. The magazine 
that invites you to think. 

Ask your newsagent to save your first 
W issue of Modern World—the new month 
" magazine from the publishers of Electroni 
Australia. 
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starts 
with the 

TOSHIBA 

SR50 new 

photo 

electronic 

cartridge 

Now join the sound revolution 
in Australia. Toshiba SR50 — 
the first high fidelity record 
player available with the 
amazing photo electronic 
cartridge — natural sound puts 
you in the audience. The sound 
is so pure and new that at first 
it is a shock to the senses. 
Artificial tones are eliminated. 
The SR50 gives you these 
revolutionary advantages over 
recorders with conventional 
magnetic cartridges. 

* Frequency range 20-40,000 
Hz. Compliance 30 x 10 -6 
cm/dyne. Cross talk 32d B 
(1kHz). 

* Lineality is much more 


JOIN THE 

REVOLUTION 

IN NATURAL SOUND. 


tfotiuha 



truthful and distortion is 
minimal. Superb transient 
characteristics. 

TOSHIBA SPEAKER SYSTEMS 
— scientifically designed by 
Toshiba sound engineering 
experts to give you a real 
revolution in sound. 

The entire range of Toshiba 
speaker systems have been 
acclaimed by high fidelity 
specialists and enthusiasts for 
its uncoloured natural sound. 
The only sound that stays with 
you. Cabinets are engineered 
from precision cut, 
scientifically selected timbers. 
Bookshelf to full size floor 
models. 



Fill in the coupon and we'll 
send all technical data on the 
SR50 and the revolutionary 
photo electronic cartridge — or 
information on any other 
Toshiba appliance. 


T18/105 


To:— Sun Electric Company Pty. Limited, 

26-52 Queensbridge St., South Melbourne. Vic. 3205. 
Please send me technical brochures for the following:- 

SR 50 . Record Players: .. Tape Decks:. 

Amplifiers: __ Tape Recorders: . 

Name:... 

Address: . 
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This shot of the new 
Deltahet shows the 
almost completed 
unit , except for the 
dial calibrations. 
Note comments in 
text , re cabinet 
finish. 


The Solid State DELTAHET « 


Continuing the description of the new Deltahet, this article 
deals with selection of components and the wiring of many 
of the sub-assemblies. Included is a full parts list for the 
project, and complete winding details for all coils and RF 
transformers. 

by IAN POGSON 


Before launching into the 
constructional details of the Mark 2 
Deltahet, here are some comments and 
observations on many of the components 
which go to make up the receiver. 
Sometimes, difficulties are experienced in 
obtaining the correct part and in other 
instances, some doubt may be 
encountered as to which component in the 
parts list should be used in a particular 
place in the circuit. To avoid as many of 
these problems as possible, we have taken 
the trouble to number the resistors and 
capacitors on the circuit and in the parts 
list. The following comments should also 
be helpful. Overseas readers have been 
thought of as much as possible, but there 
may be instances where they will need to 
use their own judgment as to what to use 
where substitution is necessary. 

The metalwork for the prototype was 
supplied by Messrs Heating Systems. More 
than likely, other suppliers may offer 
suitable metalwork. We have been advised 
by Heating Systems that there has been a 
change in the material used for the cabinet 
since we obtained ours. Our cabinet has 
elongated perforations pierced to form a 
pattern. This has been discontinued and 
the cabinet, although the same in other 
respects, will be different as far as the 
actual finish is concerned. 

The Eddystone 898 dial assembly is 
about the best which is obtainable and 
does the job quite well. No difficulty 
should be experienced in obtaining this 
unit through your local supplier. If any 
difficulties should arise however, help 
should be sought from the Australian 
distributors, R. H. Cunningham Pty Ltd, 
who have branches in all capital cities, 
except Brisbane. Here the agents are L. E. 
Boughen & Co. 30 Grimes Street, 
Aucnenslougher, Qld 4066. 

The small vernier dial associated with 
the first VFO should also be available 


through your local supplier. The 
distributors for this unit are Messrs Watkin 
Wynne Pty Ltd, 32 Falcon Street, Crows 
Nest, NSW 2065, and they can supply 
direct if any difficulty is experienced in 
obtaining supplies elsewhere. 

The indicator lamp which we elected 
to use is type BFB-14, available with a 
variety of bezel colours. The nominal 
operating voltage of 14V makes for a long 
life expectancy, when used on the nominal 
12.6V supply. This indicator lamp is 
imported by the Professional Components 
Division of Plessey Ducon Pty Ltd. Should 
difficulty be experienced in obtaining 
supplies through the normal channels, 
then they may be obtained direct from the 
importers. 

Rotary wafer type switches are 
normally readily available provided that a 
standard preferred item is involved. All 
rotary switches in the parts list come 
under this category. It may be noticed in 
an under-chassis photograph later on, that 
we used a ceramic wafer switch for the 
aerial attenuator. This was simply one that 
the author had on hand; there is no need 
for constructors to follow suit. The 
miniature toggle switches are available in 
at least two brands, namely NKK or C & 
K. Both should be available through the 
usual channels but where necessary, they 
may be obtained direct from the 


respective importers. The NKK range are 
available from IRH Components Pty Ltd 
and the C & K range from the Professional 
Components Division of Plessey Ducon 
Pty Ltd. 

The knobs which we used for all 
controls other than the dials are made by 
Sato. These were selected for their small 
size and general suitability for the job. 
Should this particular type be difficult to 
obtain, then any small knob which fits the 
panel physically, should be suitable. The 
thing to bear in mind is that the panel 
engraving and knob spacing are rather 
tight in spots, because of the number of 
controls. 

The sprocket wheels and chain used for 
the drive for the first VFO tuning 
capacitor are normally available through 
toy shops and department stores dealing in 
“Meccano” and similar construction sets. 

The fuse holders and fuses which we 
used in the prototype are miniatures made 
by Belling and Lee. A small unit is 
necessary, as we doubt whether there 
would be sufficient room to accommodate 
the larger types. 

The mains transformer used on the 
prototype is a Ferguson type PF1728. It 
has two secondary windings each rated at 
6.3V, 1.1 A. The nearest equivalent made 
by A & R is possibly type No PT5508. 
TTiis or any other type which meets the 
required voltage and current rating would 
suffice. Transformers rated at somewhat 
less than one amp are not recommended, 
as either the regulation may not be good 
enough, or the temperature rise may be 
excessive. 

The 1MHz crystal should preferably be 
one of the modem types. We used one of 
the HC6/U style. This is small in size and 
can be conveniently fitted on its 
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SUPPLY C 



At left are details of transformer terminations for 40 and 37.5MHz. At 
right are balun trifilar winding terminations. 
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Shortwave 


sggs^ : 


Control 


Marine Electronic* 


Over 300 different Kits 
World's largest selection 


Photographic 


ifflaiocoe 


Storoo/HI-W 


Home Entertainment 


HEATH COMPANY 

a Schlumberger company 
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EARTH 


PIKP 


TR39 


+ 12V REG +IOV REG 



EARTH 12.6V AC 


FUSE +20V 


D29 

* UNDERNEATH 


Above is a diagram showing our layout of the power 
supply components, with the layout of the audio 
boards at the right, and the IF amplifier below. 



appropriate wiring board, under the 
chassis. Suitable crystals of this type are 
available from Hy*Q Electronics Pty Ltd, 
Pye Crystal Division and a number of 
others. When ordering, it is important to 
give at least all the information which we 
have shown in the parts list. 

No doubt there are many older type 
crystals reposing in junk boxes, and it may 
be desired to press one of these into 
service. Although they may not exhibit 
the stability of the newer types, they may 
well do an acceptable job. It may be 
necessary to mount such a unit atop the 
chassis because of its larger size. Shielding 
may be necessary. 

There are only three $mall printed 
boards used in the whole receiver. Those 
for the prototype were made by RCS 
Radio, who would be able to supply direct 
where necessary. It is also possible that 
other manufacturers will make suitable 
boards available. 

It is possible that the RF chokes may 
pose a problem for some, as the values 
called for may not all be immediately 
available. However, all are preferred values 
and should be available, complete ranges 
being marketed by at least the 
manufacturers of Aegis components. They 
should also be available in other brands, 
such as RCS etc. 

The ferrite toroidal formers for the RF 
stage coils are made by Ducon, being those 
featuring type Q2 material. Other brands 
may be suitable but care should be taken 
to make sure that the material is the right 
one for the job. There is a certain amount 
of latitude here but this should not be 
extended too far. More than likely, if you 
use another brand, the number of turns 
will need to be modified. 

The “balun” or twin-hole transformer 
cores which we used for Tl, T2, T7, T8 
and T12-T16 were made by Ducon and 
Neosid. Both of these brands are 
satisfactory for our purposes. However we 
must point out that we did not try any 
other brands. Should the use of brands 
other than those which we have specified 
be contemplated, care should be taken to 
ensure that they are suitable for the job. 

The solenoid coil formers permit a 
small amount of latitude. In the prototype 
we have in fact used formers which vary in 
diameter between 7mm and 8mm. The 
variation in inductance will only be small 
and usually can be compensated for by 
means of the slug. The slugs which we 
used were Neosid grade 900, or equivalent. 

Perhaps the formers which may need 
the closest attention are those used for the 
32MHz low pass filter. These must have 
facilities for winding terminations, and 
they must also be small enough overall to 
fit into the confined space which has been 
allowed for them. 



uiiiiiiiimiiitiiiiiiitiiiiiiiiiimiiiHiiiiiiimiiitiiiiiiiiiiiiiiiiiiiHiiiiiiiiuiiimimiiii 

1 AGC MODIFICATION 

| Since publication of the circuit § 
1 diagrams last month, some minor | 
1 circuit changes have been made to | 
| improve the AGC action of the | 
| receiver. The changes are as follows. I 
| Replace Cl52 with luF tantalum or | 
| polyester. Add 330K resistor be- § 
1 tween collector and base of TR34. i 
1 Change R147 to 2.2K. Change R149 1 

| to IK. Change C100 to .0033uF § 
| polyester. Change R12 to 3.3K. I 
| Delete Rll and substitute two | 
| BA100 diodes in series, with free | 
| cathode lead to earth. (These changes i 
1 are allowed for in the parts list on | 
| page 75) | 

jiiiiiiiiiHiiiiiiiMnmiiiiiiiiiuimiimimMimmMiiiiiiiiiiiiittiiiiiiiiHiiimiMiwii 

The ceramic resonators, types 
SFD-445B and SFB455A, are made by 
Murata and distributed by IRH 
Components Pty Ltd. We have used both 
these types on previous occasions and 
there should be no difficulty in obtaining 
supplies. Where necessary, IRH 
Components will supply direct. 

The transistors shown on the circuit 
should be readily available in most cases. 
This applies particularly to the BF115, 
which is widely available under the Philips 
and Milliard brands. If desired, the BF115 
could be replaced with other equivalent 
types, rather too numerous to mention. 
We have used either the BF184 or BF185 
types in place of the BF115, with little or 
no difference in observed performance. 

The type BF167, again Philips or 
Mullard, has been chosen for its low 
collector junction capacitance, which is 
vital for those stages where this type has 
been used. Substitution should only be 
made with due care. The 2N5485 junction 
FET is made by Motorola and again, 



The AGC generator board is 
simple and straightforward. 

substitution should only be made with due 
regard to the suitability of the type to be 
used. 

The diodes used are varied in their 
application and this must be taken into 
account where substitution is considered. 
The positions where OA91s are specified 
are generally not critical, and here most 
general purpose germanium diodes would 
be satisfactory. In the first and third 
mixers, we have used the high speed 
switching type AAY21. These are 
marketed by Philips and Mullard and are 
quite low in price; they do the job quite 
well. If substitution is contemplated, a 
suitable germanium high speed switching 
type capable of operation up to at least 
70MHz should be used. Such types as the 
OA91 are not suitable. 

The two zener diodes could be 
replaced with similar types, with due 
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Akai SW-125 ... The world's first 
speaker with "linear travel piston" 


"L.T.P."—another first in the long line of Akai achievements for better listening. 
Akai SW-125 features a highly advanced 3-way, 3-speaker system. The hand¬ 
some oiled wood cabinet finish gives the complete Hi-Fi system an appearance of 
incomparable elegance and houses an "L.T.P/' system comprising a 10" woofer 
with specially treated cone, a 5" mid-range and 2" horn type tweeter, to give the 
ultimate reproduction over the full dynamic range. 



2" TWEETER_ 

5" MIDRANGE_ 

10" WOOFER_ 


ONLY AKAI GIVES 
6 MONTH WARRANTY 

Under this Warranty parts and 
labour are supplied free of 
charge for the first six months. 



The Akai Super Cassette Stereo System 
—WITH INVERT-O-MATIC CASSETTE 

• CS-50 D Tape Deck with one-micron gap head. 

• AA-6300 Tuner amplifier with 80W. music power. 

• SW-180 Loud speaker system with L.T.P. 


Hear them now at your nearest Hi-Fi stockist. 
Distributed by:— 

AKAI AUSTRALIA PTY. LTD., 

276 Castlereagh Street, 

Sydney. Phone 61-9881. 


AKAI 


AK018/FP 
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regard to zener voltage and power 
dissipation. The BA 100 may be replaced 
with any small signal silicon type. The 
EM401 power diodes could be replaced 
with any other similar type, with a PIV of 
at least 50 volts and a current rating of 
500mA or more. Should difficulty be 
experienced in obtaining a BA 102 varicap 
diode, an ordinary BA 100 makes a 
reasonable substitute. 

With a project of this size, capacitors 
can sometimes be a real problem, because 
there are so many types and the question 
keeps arising as to which type is most 
suitable for any particular job. As noted 
eariler we have taken the trouble to 
correlate the circuit diagram and the parts 
list, to indicate what we think is the best 
choice of capacitor for each position. In 
some instances we have shown a choice, 
with first preference to the first type 
listed. Where a reader is not au fait with 
the finer points of capacitor application, 
we suggest that the parts list be followed. 

There will nojdoubt be readers who are 
fully conversant with capacitor 
applications. Where it may be desired to 
deviate from the suggested types, then this 
is up to the builder. Furthermore, it is not 
always necessary to adhere to the exact 
capacitance values laid down. Again, the 
builder must decide this for himself. 

Apart from the foregoing generalities, 
there are certain capacitors of a specialised 
nature which are worthy of comment. 
First, Cl69, which is shown dotted at the 
top of C99a, is not a physical capacitor in 
the usual sense, but simply a piece of 
wire brought near the stator plates of 
C99a. More will be said about this later 
on. 

The parts list refers to three different 
sets of trimmers, all made by Philips. C23 
and C77 are the new solid dielectric 
miniature type and are used for balancing 
the first and third mixers. These 
components could be substituted with 
another type, provided that it is at least as 
stable electrically and will fit physically 
into its alloted position on the board. 
Similar capacitors to the above, except 
that the capacitance is higher, are used in 
positions C47, C59 and C157. The same 
comments as above apply to the first two 
of these, but subsitiution will be difficult 
for Cl57 as it has to fit on a prepared 
printed board. 

The third set of trimmers are C98, 
Cl05 and C141, one each across the 
sections of the three gang tuning capacitor 
comprising C99a, C99b and C99c. A 
fourth trimmer C52, of the same type, is 
used in the first VFO. These are the 
familiar type of air concentric trimmer 
and we have chosen them for their 


S7a VIA RI52 ™29 



The three printed boards are 
BFO above , filter block at top 
right and lOOKHz divider at 
bottom right. 


suitability for these particular 
applications. They are very stable and can 
be relied upon, particularly where the 
frequency stability of an oscillator is 
concerned. We understand from Philips 
that this type of trimmer is being phased 
out, but there are still some stocks 
available. In cases where supplies are 
unavailable, we suggest that they be 
substituted with another air dielectric 
type, 4 or with the Philips solid dielectric 
type of the 6-60pF range. 

The 3-20pF trimmer C64 is used to 
adjust the frequency of the 1MHz crystal 
precisely to frequency, against a standard. 
A good quality trimmer is required, in that 
it must be stable and easily adjustable. We 
used a midget variable with two stator and 
three rotor plates and with a ceramic 
insulation plate. It is designed for two 
screw mounting, having a spindle which 
we brought through the top of the chassis 
and fitted with a knob. We are of the 
opinion that a similar type of variable 
capacitor with a bush mounting would be 
superior, in that the mounting hole would 
be filled with the bush assembly, thus 
preventing possibly leakage of the 1MHz 
harmonic components. 

The RF tuning variable capacitor Cll 
is a single gang unit with a capacitance 
range of 10415pF. The role of this 
capacitor is not critical and provided it 
will fit electrically and physically, most 
brands should do the job. The unit we 
used is made by Roblan and is readily 
available. The 3-gang variable C99a, C99b, 
C99c used for the tunable IF has the same 
capacitance swing and the one in the 
prototype was also made by Roblan. 
Apart from physical considerations, we 
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suggest that you use tne same type, 
otherwise the tuning law may be affected. 
Other types may be used of course, but it 
may be necessary to make alterations to 
padder and trimmer capacitance, to retain 
tracking, etc. 

So much for comments on 
components. Perhaps the best place to 
start the actual construction would be 
with the many coils, transformers and 
sub-assemblies. This involves taking many 
small bites at the cherry, which makes the 
job simpler and easier to manage. Having 
done all this, quite a large proportion of 
the whole job will be complete. 

The First item may well be the aerial 
attenuator. This involves a two-pole 
five-position switch and nine half-watt 
carbon resistors. Four of the 150 ohm 
resistors may be wired around the 
periphery of one side of the switch, with 
the other five resistors wired like spokes of 
a wheel. The centre point is earthy and the 
earth connection may be made to a lug 
under one of the nuts on the switch wafer. 
This makes a compact and neat assembly. 
The IK resistor R10 is also included and 
may be run radially from the earthy centre 
to the rotor lug of S2a. When the rest pf 
the switch is wired, the unit is ready to be 
dropped into the final assembly. 

The RF amplifier coils L1-L5 are 
wound on Ducon toroids which are about 
%in outside diameter, and of Q2 material. 
These coils have a high Q, can be wound 
readily and have the added advantage of 
being compact. Winding details are given 
in the table. The number of turns and the 
disposition of the windings should be 
closely adhered to. However, the gauge of 
wire specified is simply a guide. If the 



At left is the board which is mounted on the S meter. The other two boards are for the noise silencer. These 
boards are mounted back-to-back on the appropriate mounting and shielding bracket. 
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Model 500 with ceramic cartridge was $103 — now $84.50 
Model 500 with 850 magnetic cartridge was $114 — now $99.50 
Model 600 with ceramic cartridge was $114 — now $94.00 
Model 600 with 850 magnetic cartridge was $125 — now $109. 

Mini module turntable now becomes just $53.00 


BSR McDonald prices down. 


BSR McDonald continue to triple test every turntable. 


Every BSR McDonald automatic turntable is 
precision made and tested in Great Britain to the 
most exacting specification. Upon arrival in 
Australia, every model is unpacked, tested and 
assembled in the total turntable concept, then 
re-tested again under actual playing conditions. 
That's why BSR service calls are the lowest in the 


industry - and perhaps that also explains why BSR 
sells more turntables than anyone else in the world. 

The BSR McDonald 500 and 600 are complete 
modular units ready for use. Each unit has an 
ebony polystyrene base, smoke tinted dust cover, 
mains and audio leads - the only complete, 
packaged, factory tested units. 


Features such as 

• Dynamic anti-skate control applies 
continuously corrected compensa¬ 
tion at all groove diameters. 

• Cueing and pause control lever 
allows for exact positioning of 
stylus on record and permits you to 
interrupt listening and reposition 

to same groove. 

• Micrometer stylus pressure adjust¬ 
ment permits 1/3 gram settings 
from 0 to 6 grams. 

• Automatic lock on tone arm after 
last record is played. 

• Dynamically balanced 4-pole 



VERNIER 

ADJUSTABLE 

COUNTERWEIGHT 


MICROMETER 
STYLUS PRESSURE 
ADJUSTER 


DYNAMIC 

ANTI-SKATE 

CONTROL 



induction motor has high torque, 
constant speed design - assuring 
minimum rumble and row. 

• Tubular aluminium tone arm is 
perfectly counter-balanced both 
horizontally and vertically. 

• Resiliently mounted, coarse and 
fine vernier adjustable counter¬ 
weight. 

o Tone arm is jam-proof even if it is 
held during the cycling operation. 

• Clip-in cartridge holder, provides 
universal mounting and quick 
change. (Optional). 


BSR A'Asia Pty Ltd 
Southern Section Industrial Estate 
St Marys New South Wales 
Telephones 6230375 and 6230376 


Wholesale Distributors Goldring Engineering (A'Asia) Pty Ltd New South Wales 443 Kent Street Sydney 2000 Telephone 29-5802/3/4 Victoria 162 
Pelham Street Carlton 3053 Telephone 34-5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2-3247 Western Australia 32 Northwood 
Street Leederville 6007 Telephone 84-988 South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 BSR : P 11 2 
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exact gauge is not available, then 
something close to it should suffice. At 
the same time, particularly for the higher 
frequency coils, the gauge of wire should 
be as heavy as practicable. This will reduce 
the resistance of the coil and so give a 
higher Q. 

The drain load coil for TR3, L6 is 
wound directly on a grade 900 slug, as 
indicated in the coil winding table. If the 
resulting winding springs too loose to hold 
the slug firmly, then the coil should be 
rewound on a rod slightly smaller diameter 
than finally needed for the coil. When thus 
wound, the coil may be screwed on to the 
slug, initially with the slug fully engaged. 
The first VFO coil L7 is straightforward 
and should need no further comment. 

Coils L8, L9 and L10 are wound on 
7mm slug tuned formers. Particular note 


have the windings terminated so that they 
fit in with the external wiring. They are 
then fitted into their cans. 

Winding the transformers which 
employ the balun cores is quite easy, the 
only precaution which should be taken 
being to make sure that the enamel is not 
scraped from the wire as it is drawn 
through the holes and past the edges at the 
ends. T1 is bifilar wound and to ensure the 
best balance possible, before winding, the 
two parallel lengths of wire are twisted 
together to give a pitch of about Viin. This 
can be done by anchoring one end in a 
vyce and inserting the other in the chuck 
of a hand drill. Before twisting, a centre 
tap must be made to one of the wires. A 
couple of inches of the centre should be 
bared, twisted tightly and tinned. Winding 
should be done by working from the 



The tunable IF and VFO , left , is also mounted back-to-back with the 
fourth mixer and emitter follower at the right. 


should be taken of the comments relating 
to the formers for these coils. Neosid type 
655 is quite suitable with regard to 
physical size. To mount these formers, we 
fixed a l/8in Whitworth nut with epoxy 
resin to the free end, so that they could be 
screwed to the chassis. Also the winding in 
each case should be placed so that one end 
is close to the tags, to allow it to be 
“dipped” to frequency after it has been 
placed in its final position. 

The start and finish for each of the 
above windings may be anchored in 
position with a small piece of adhesive 
tape. This is slipped under a few turns at 
each end during winding. The end 
protruding is then folded over the top of 
the winding when completed. The leads 
may be terminated in a manner dictated 
by.the formers being used. 

Coils for the tunable IF Lll, LI2 and 
LI 3, are wound on long 7.6mm formers. 
They may be wound and anchored in a 
similar manner to L8-L10. In addition to 
the tape, it is also a good idea to 
strengthen the anchorage with an 
application of cellulose adhesive. Although 
care should be taken to make all windings 
in a firm and workman-like manner, this 
applies particularly to LI3 which is the 
oscillator coil. This must be wound tightly 
and precautions taken so that there will be 
no movement of the turns. If this is not 
done, then the stability of the whole 
receiver could be spoiled. 

A primary winding must be added to 
Lll. This is wound over the earth end of 
the secondary. A piece of insulation tape 
should be placed over part of the 
secondary winding before the primary is 
added. Each of these three coils should 


centre and adding turns in each direction. 

T7 is wound in exactly the same way 
as Tl, with one exception. When five turns 
have been wound on, the remaining 
twisted ends should be untwisted and the 
leads for the primary winding should be 
cut back to about 2in. The remaining 
turns are then added to complete the 
secondary. T2 and T8 are wound exactly 
the same as Tl except that no centre tap is 
required. 

The 4 0MHz band-pass filter 
transformers T3, T4, T5 and T6, are all 
wound identically. Each winding should 
be wound on a drill or a piece of rod 
which is a little smaller than the former. 
Then the winding may be “screwed” on to 
the former into its correct position. This 
results in the winding gripping the former 
lightly and so keeps it in position without 
any other anchorage. It is then only 
necessary to bend the leads over carefully 
and terminate them on the base of the 
former. The terminations should be such 
that the shortest possible leads will be 
required when the transformers are wired 
into the circuit. 

When the windings are finished, the 
slugs can be fitted. We have a preference 
for slugs with hexagonal bore, as they are 
more rugged and stand up to a lot of 
“twiddling”. The centre slug should be 
Viin long and must be placed so that it 
overlaps each winding by an equal 
amount. A slug is then screwed in at each 
end, ready for alignment later. Slugs 3/8in 
long are to be preferred in this position if 
short cans are used, but the more readily 
available Vim. slugs will be satisfactory. 

The shunt capacitors are now soldered 


ENCEL HAS 
FAMOUS LUX AMPS 
i AT THE 
m LOWEST PRICES 



Take a close look at the 
Lux SQ 507 — the highest 
quality solid state amplifier In 
the famous Lux range. 

Powerful RMS rating of 120W 
total (8 ohms)—60/60W per 
channel from Improved circuit 
design. Frequency response 
Is 20-50,000Hz, less than —IdB, 
Total harmonic distortion less 
than 0.08% (SOW. 8 ohm. 
1kHz). 

Reviewing the SQ 507, 
Australian Hi-Fi magazine says: 
“We recommend this as the 
amplifier for the person who 
wants superlative performance 
with flexibility and power. 
Electronically, the amplifier was 
found to be well within the 
manufacturer's specification In 
every parameter. The Lux SQ 507 
amplifier is best described 
as electronically superb." 

Exterior finish Is as attractive 
as its hi-fi performance. 

Hear the SQ 507 soon at Encel. 
the best equipped centres 
for audio comparison! 

Encel price $350.00.* 



The Lux SK 503 amplifier 

offers hi-fi with real economy. 
Built to the same exacting 
standards as the SQ 507, this 
unit has a rating of 60W RMS 
total (8 ohms), 30/30W per 
channel. Low harmonic distortion 
and frequency response 
20-50.000 Hz. less than —2dB. 
A full range of controls is 
provided and the amplifier is 
housed in attractive wood 
cabinet. 

Encel price $269.00. 

Note: All prices Include sales tax. 
Write for full information on all 
these items. Technical reviews 
available on items marked *» 



AUSTRALIA'S GREATEST 
HI-FI CENTRES 

EE103B 




E LEG T RONICS • PT V. LTD 


. Bridge 

Richmond, Victoria, 3121. 

Tel. 42 3762. 

Sydney: 257 Clarence Street. 

Sydney. N.S.W., 2000. 

Tel. 29 4563, i9 4564. 

• Trade-ins accepted. • Term* available. 
i Mall Order© throuahout Australia- 
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THE 

"HUMANIZED" 

STEREO 

HEADPHONES 


Frequency Range: 30 20.000H* 


Frequency Range: 16 20,000Hx 


At last, a new design in practical, comfortable stereo headphones at economical 
prices. These headphones adapt themselves to any headshape. Special features are a 
stabilizing high-elasticity metal bow, elegant styling, soft ear pads, excellent stereo 
quality and wide frequency range. The new K120 from 30 to 20.000 Hz, supplied 
with plug. K60 has a frequency range of 16-20.000 Hz. Enquire about our special 
low introductory nriees. 

I MODEL SA-1 SOLO-PHONE STEREO 
HEADPHONE AMPLIFIER 

The Solo-Phone (model SA-1) is a small, all transistor pre-amplifier amplifier 
that will deliver the depth and “presence” of high fidelity stereo — in 
private — from whichever sound source to which you connect it 
HI-FI SOUND FOR $75.00 ONLY. 


GRILLE CLOTH 


WIDEST RANGE IN SYDNEY. SAMPLES PROVIDED ON REQUEST. 


This is the way you can get high-qual¬ 
ity sound, economically — the 
WHARFEDALE UNIT 3 

SPEAKER KIT 

Complete your sense of 
achievement, your magnifi¬ 
cent sound reproduction, 
with cabinetry — finished 
or in kit form (with all in¬ 
structions), from Master- 
sound at low cost. 


AE046 102 


across each winding. Keep the lead lengths 
short and arrange them so that there will 
be no chance of a short circuit occurring 
when the assembly is mounted into its 
can. Another very important point to 
watch is to make sure that the right value 
of capacitor is put across each winding. 
Taking these precautions may well avoid 
upsetting the composure of the builder 
when he comes to make the final 
adjustments! 

As a heavy gauge of wire is used for 
T9, T10 and Til, a somewhat different 
technique is called for. After straightening 
the wire, the requisite number of turns are 
wound on a drill or rod as before, so that 
the coil can be screwed on to the former. 

The coil is now screwed on without 
regard for position. After the correct 
number of turns has been provided for, 
bend out each end of the winding at right 
angles to the former. Snip off the excess 
lead and leave only about 1/16in 
protruding. Remove the coil from the 
former and bare the protrusion. This is 
tinned and a piece of hook-up wire 
soldered to it. This becomes the lead to 
the base of the former. Make sure again 
that there is no possibility of a short 
circuit when the transformer is fitted to its 
can. 

All windings are treated in this way 
and they are then manoeuvred into 
position. The spacing quoted in the table 
is that measured between the closest part 
of the inside turns to each other. When 
soldering leads on the coil assembly, 
particularly when polystyrene or similar 
material is used, be sure not to overheat 
the former as this can result in a jammed 
slug. Finally, a one turn winding is added 
to the secondary of Til. This is 
interwound at the earth end. Capacitors 
are added across both windings of Tl 1 and 
the primary each of T9 and T10. Again, 
care should be taken to put the right 
values in the right places. The 47pF and 
470pF capacitors across the secondary of 
T9 and T10 are wired externally. 

It is most important that all windings 
of T3, T4, T5, T6, T9, T10 and Til be 
wired into circuit with due regard to 
polarity. Failure to observe this could 
result in unsatisfactory performance. The 
correct connections are shown in the 
diagram. 

Transformers T12, T13, T14, T15 and 
T16 are wound on the same type of balun 
core as Tl, T2 etc. However, as there are 
more turns of Finer wire involved, the 
winding technique is different. Instead of 
bifilar winding, the trifilar method is used. 

T12 and Tl 3 are identical and have the 
least number of turns of the group to 
follow and so they may be conveniently 
wound first. Estimate the required length 
or wire for 25 turns and cut off three 
strands and bring them together. To 
facilitate winding, we suggest that you use 
a sewing needle, with an eye which is just 
large enough to take the three strands of 
wire. Thread the needle, with about two 
or three inches of wire passed through the 
eye. 

Winding consists of threading the wire 
through the two holes alternately, round 
and round, drawn through with the 
needle. One turn consists of the wire 
having passed through both holes once. 
Take care that the wire does not become 
tangled or knotted. 

T14 and T15 are similar to T12 and 
T13, except that they have 30 turns each 
instead of 25. Winding is the same as 
before. T16 is best left until last. The 
experience gained in winding the others 
can be applied to the one which requires 
the most turns of a finer gauge of wire. 
Extra patience is needed to cope with the 
45 turns of 34 B & S enamelled wire, and 
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DELTAHET 

l Chassis 13-7/8in x 9-71'8in x 2in 
(with shields and partitions) 

1 Front panel 14-1 /8in x 7in x Min 
1 Metal cabinet 14 Ain x 7Vain x 
1OAin 

1 Eddystone 898 dial assembly 
1 Vernier dial 50mm 


1 

1 

Meter 1mA FSD 

Indicator lamp type BFB-14 

1 

red 14V 

Miniature toggle 

switch SP 

1 

changeover 
Miniature toggle 

switch SP 

1 

3-position 

Miniature toggle 

switch DP 

1 

3-position 

Rotary switch, 1 

wafer, 2-pole 

1 

3-position 

Rotary switch, 1 

wafer, 3-pole 

1 

3-position 

Rotary switcn, 1 

wafer, 2-pole 

1 

5-posit ion 

Rotary switch, 2 

wafer, 2-pole 

10 

5-position 

Knobs 



1 Ain flexible coupling 

3 Ain couplings 

1 Ain bush 

1 Ain brass or steel rod (approx Sin 

long) 

2 Sprocket wheels, lin dia. (see text) 

1 Sprocxet chain (approx 12in long) 

(see text) 

1 Coaxial socket 

1 Aerial terminal 

2 Miniature fuse holders 
2 Miniature fuses, 500mA 

1 2-pin miniature speaker sockei 
1 4-pin miniature speaker socket 

1 5-pin miniature speaker socket 

2 Rubber grommets 

2 Ain dia x Ain brass spacers, 1/8in 
clearance hole 

2 Ain dia x Ain brass spacers, tapped 
1/8in Whitworth 

4 Ain dia x lAin brass spacers, 
tapped l/8in Whitworth (see text) 

6 Ain dia x Ain brass spacers, tapped 
l/8in Whitworth 

1 Power transformer, 2 x 6.3 V LI A 
(PF1728 , or similar) 

1 Crystal, ' lOOOKHz t .005%, 
ambient temp, 30pF, HC6/U 
1 Socket to suit crystal 

1 Printed board, 70/F10 

1 Printed board, 71 /D3 

1 Printed board, 70/BFO8 

2 Miniature tag boards, 5 pairs 

3 Miniature tag boards, 7 pairs 
2 Miniature tag boards, 9 pairs 

4 Miniature tag boards, 10 pairs 
4 Miniature tag boards, 11 pairs 
1 Miniature tag board, 17 pairs 

1 Miniature tag board, 22 pairs 

2 2-tag strips 

1 3-tag strip 

4 5-tag strips 

2 330uH RF chokes 

1 47OuH RF choke 

1 68OuH RF choke 

1 ImHRF choke 

2 2.5mH RF chokes 

5 Ferrite toroidal formers, Q2 
material, Ducon type F4040/2 

9 Ferrite balun transformer cores. 
Ducon type F684, Q2 material, or 
Neosid type 1050/1/F14 

10 Neosid coil formers, 7.6 mm x 
2Ain, with cans 

22 Grade 900 slugs for above and L6 

3 7mm coil formers with grade 900 
slug. Neosid type 655 

12 Mur at a ceramic resonators, type 
SFD-455B 


MARK 2 - COMPLETE LIST 

1 Murat a ceramic resonator, type 
SFB-455A 

Shield mounting panels for IF 
strip, noise silencer and tunable IF. 
Hookup wire, screws, nuts, solder, 
power flex and plug, solder lugs, 
etc 

TRANSISTORS 

3 2N5485 (Motorola) 

28 BF115 

4 BF167 

1 AC 128, with heat sink 
1 BC108 

1 2N3638 

1 AC 187 \ Matched pair, with heat 
1 AC 188 J sinks 

DIODES 

3 BA 100 
1 BA 102 

8 AA Y21 

13 OA91 

4 EM401 

1 BZY94/C12 

1 BZY94/C10 

RESISTORS (At watt, except R156, 

100 ohms 1 watt) 

2 0.82 ohm (R168,R169) 
l 22 ohms (R14) 

1 27 ohms (R165) 

2 47 ohms (R 75, R152) 

9 100 ohms (R5, R9. R53. R74, 
R90, R117, R157, R158, R162) 

1 100 ohms 1 watt (R156) 

10 150 ohms (Rl, R2, R3, R4, R6, 

R7, R8, R15, R16, R112) 

2 2 70 ohms (R38, R48) 

1 330 ohms (R98) 

4 390 ohms (R27, R28, R29, R57) 

17 470 ohms (R25, R26, R30, R39, 
R45, R49, R61, R62, R65, R66, 
R69, R89, R103, R126, R129, 
R139, R170) 

2 560 ohms (R50, R 72) 

1 680 ohms (R17) 

1 820 ohms (R55) 

6 IK (RIO, R81, Rl 18, R155, 
R149, R167) 

2 IK tab pots. (R22, R58) 

1 1.2K (R154) 

3 1.5K (R18, R52, R96) 

1 1.8K (R97) 

7 2.2K (R13, R73, R104, Rill, 
R123, R147, R166) 

2 2.5K tab pots. (R148, R153) 

1 2.5 K linear pot. with switch 
(R131, S3) 

1 2.5K linear pot. (R143) 

1 2.7K(kl44) 

8 3.3K (R12, R44, R79 . R94. 
R106, Rl 10, Rl 15, R151) 

14 4.7K (R21, R71, R77, R84, R102, 
R107, R108, R113, R119, R122, 
R124, R134, R138, R145) 

2 5K tab pots. (R80, R146) 

8 5.6K (R24, R60, R64, R68, R88, 

R91, R92, R93) 

3 6.8K (R85, R95, R99) 

3 8.2K (R86, Rl 16, R141) 

4 10K (R33, R36, R37, R54) 

1 10K log pot. (R121) 

3 12K (R41, R47, R135) 

4 15K (R43, R125, R130, R140) 

2 18K (R19, R82) 

5 22K (R20, R40, R42, R46, R83) 

3 33K (R101, R128, R137) 

7 47K (R23, R35, R59, R63, R67, 


R105, R109) 

1 56K (R87) 

4 82K (R31, R 70, R 78, R132) 4 

4 100K (R32, R120, R142, R150) 

3 100K tab pots. (R34, R114, 1 

R133) 1 

1 180K (R136) 5 

3 220K (R51, R 76, R100) 

2 270K (R127.R163) 1 


OF PARTS 

1 330K (R56) 

1 500K log pot. (R159) 

1 4. 7M (R160) 

1 8.2M (R161) 

1 Thermistor, type B8-320-01/50E 

(R164) 

Rll deleted 
CAPACITORS 

3 4.7pF NPO ceramic (C42, C71, 
C74) 

1 5.6pF NPO ceramic (C46) 

1 6.8pF NPO ceramic (C51) 

4 8.2pF NPO ceramic (C36, C72, 
C73, Cl31) 

4 lOpF NPO ceramic (Cl 9, C22, 

C27, C76) 

6 12pF NPO ceramic (C29, C30, 
C31, C32, C34, C35) 

1 18pF NPO ceramic (Cl 39) 

2 2-2OpF Philips trimmers type 2222 
808 0006 (C23, C77) 

1 3-20pF midget variable (C64) 

4 22pF NPO ceramic (Cl 16, Cl 17, 
Cl 18, Cl 19) 

2 27pF NPO ceramic (C5, Cl 7) 

4 3-30pF Philips trimmers (see text) 

(C52, C98, Cl 05, C141) 

3 33pF polystyrene or NPO ceramic 
(C6, C7, Cl 38) 

2 39pF polystyrene or NPO ceramic 
(C41, C65) 

11 4 7pF polystyrene or NPO ceramic 
(C49, C56, C80, C86, C88, C92, 
C120, C121, C122, C123) 

1 56pF polystyrene or NPO ceramic 
(Cl 68) 

3 6-60pF Philips trimmers type 2222 
808 01001 (C47, C59, Cl57) 

4 68pF polystyrene (C43, C44, C94, 
Cl 24) 

1 10-7OpF variable, single (C54) 

9 lOOpF polystyrene (C63, C66, 

C96, C127, C129, C132, C133, 
Cl 50, Cl 58) 

2 120pF polystyrene (Cl 03, Cl 55) 

3 150pF polystyrene (C53, C62, 

C142) 

5 330pF polystyrene (C20, C24, 

C75, C78, C145) 

1 10-415pF variable, single (Cl 1) 

1 10-415pF variable, 3-gang (C99a, 

C99b, C99c) 

7 470pF polystyrene (C83, C89, 

C97, Cl04, Cl34, C140, C166) 

1 680pFpolystyrene (CIO) 

1 820pF polystyrene (C9) 

10 .001 uF polystyrene (Cl, C2, C3, 
C4, C8, C16; C39, C101, C144, 
C149) 

10 .OOluF ceramic feed through 
(C15, C18, C21, C26, C33, C37, 
C60, C61, C70, C85) 

2 .0015uF polystyrene (C50, C55) 

2 .0033uFpolystyrene (Cl00, C143) 

5 .0047uF ceramic (C28, C81, C87, 

C93, Cl 51) 

1 .01 uF polyester (Cl 02) 

22 .01 uF ceramic (Cl3, C25, C38, 
C48, C58, C67, C6$, C69, C79, 
C84, C90, C95, Cl 06, Cl 07, 

C108, C109, C110, Clll, C125, 
cm, Cl47, Cl64) 

2 .033uF ceramic or polyester 
(C136, C152) 

12 0.1 uF 25 V ceramic (Cl 2, Cl 4, 
C45, C57, Cl 12, Cl 14, Cl 15, 
C128, C130, C146, C148, C156) 
0.33uF 150V polyester (Cl63) 
0.47uF 150Vpolyester (Cl35) 

0.4 7uF tantalum or 150V 
polyester (C40, C91, Cl 13, Cl37) 
luF 6 VW tantalum or 150Vpoly 
50uF 6 VW electrolytic (Cl54) 
500uF 12VW electrolytic (Cl60, 
C161, C162. C165, C167) 

2000uF 25 VW electro (Cl 59) 
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Monitor Gold, full range world-famous dual concentric loudspeakers, 
a further refinement in the almost legendary Tannoy range. 

• Entirely new crossover network. 

• Facilities for adjusting treble energy to suit prevailing acoustic 
conditions. 

• Treble roll-off to accommodate variations in programme material. 

• Smoother frequency response in the middle treble register with a 
more constant impedance characteristic. 

• Impedance is normally 8 ohms, but never falls below 5 ohms. 

AW A . . . Australia's Own Electronics Organisation 

SYDNEY—Phone 797 5757 ADELAIDE—Phone 72 2366 

MELBOURNE—Phone 67 9161 PERTH—Phone 28 6400 

BRISBANE—Phone 41 1631 


Distributed through the Consumer Products Division of AWA 
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we know of no short cut! When the time 
comes to integrate these transformers on 
their respective sub-assemblies, reference 
can be made to the diagram for the 
method of terminating the various 
windings. 

With the coils and transformers wound 
and ready, we can now turn out attention 
to the various separate assemblies. Perhaps 
the most logical unit to start with is the 
power supply. We can start here and work 
backwards. This approach has the 
advantage that the power supply is ready 
for use and each subsequent section may 
be tested if desired, as it is completed. 

The power supply, less transformer and 
fuses, is built on a piece of miniature tag 
board, with 17 pairs of tags. It is 
straightforward and details are given in the 
wiring diagram. The finished assembly is 
Fitted with a pair of %in long stand-off 
pillars. When finally fitted to the chassis, 
the heat sink for the AC128 is secured at 
the rectifier end of the board and between 
the pillar and the chassis. 

It should be noted that on this and all 
other assemblies to follow, the earth lines 
should be brought to lugs fixed under 
mounting screws or pillars. This ensures 
that ail earth lines are in common with the 
chassis. 

The audio amplifier is constructed in a 
similar manner to the power supply, 
except that it consists of two tag boards, 
each with 10 pairs of tags, side by side. 
The wiring diagram gives a suggested 
layout of components. It should be noted 
that R117 and C135 are decoupling 
components for the IF strip. This 
assembly is provided with four mounting 
pillars, two of which are used for 
anchoring the heat sinks for the output 
transistors, similar to the AC128 on the 
power supply. 

The next assembly is the largest of the 
whole project. It includes the three IF 
amplifiers TR24, TR25-TR26, 

TR27-TR28, and the detector TR29 on 
one section, with the AGC generator 
TR33, TR34 on the other section. The IF 
strip is based on a piece of tag board with 
22 pairs of tags. The AGC generator is on 
a similar board but with only nine pairs of 
tags. The wiring diagrams show how we 
laid out the original boards. 

On the IF strip, the ceramic resonators 
are mounted directly on the tag board and 
between the relevant tags on the board. A 
little care must be used in mounting, as it 
is necessary to drill five small holes fairly 
accurately for each. The holes should be 
only just large enough to pass the leads. 
The resonator leads are passed through the 
holes and the other leads and components 
are then soldered to the opposite side. 
This is sufficient to hold the resonators in 
place. When wiring of this board is 
complete, it would be a good idea to set 
R114 with maximum resistance in circuit. 

The only comments on the AGC 
generator board relate to some changes 
which we have made to the circuit, since 
the circuit diagram was published last 
month. Cl52 has been changed to luF, 
R140 to 33K and a 330K resistor has been 
added between the collector and base of 
TR34. These changes are incorporated in 
the wiring diagram. 

The two assemblies are mounted 
back-to-back, secured by three screws in 
all, to an aluminium panel between them. 
This serves as both a shield and a 
mounting bracket for the final assembly.. 
TR29 and TR34 are opposite each other 
and at that end of the assembly nearest 
the audio amplifier. 

The aluminium panel is SViin long, 1 
7/8in high and with a 5/16in foot. Two 
mounting holes are provided near the ends 
of the foot. The holding screws are at the 




















COIL WINDING DETAILS 


Ll Secondary, 100 turns 26B&S enamel 
on Ducon type F4040/2, Q2 
toroidal former, wound to occupy 
100% of former. Primary, 3 turns, 
interwound at earth end of 
secondary. 

L2 Secondary, 50 turns 24B&S enamel 
on Q2 toroidal former, wound to 
occupy 100% of former. Primary, 7 
turns, interwound at earth end of 
secondary. 

L3 Secondary, 18 turns 24B&S enamel 
on Q2 toroidal former, wound to 
occupy 50% of former. Primary, 3 
turns, interwound at earth end of 
secondary. 

L4 Secondary, 8 turns 18B&S enamel 
on Q2 toroidal former, wound to 
occupy 50% of former. Primary, 2 
turns 24B&S enamel, interwound at 
earth end of secondary. 

L5 Secondary, 4 turns 18B&S enamel 
on Q2 toroidal former, wound to 
occupy 33% of former. Primary, 1 
turn 24B&S enamel, interwound at 
earth end of secondary. 

L6 12 turns 24 B&S enamel straight on 
thread of 7.6mm x Viin long iron 
dust slug. Neosid grade 900 or 
similar. Exact diametef not 
important. 

L7 5 turns 18B&S enamel, 7/16in 
diameter and 3/8in long, self 
supporting. 

L8 18 turns 28B&S enamel, close 
wound on 7mm former, with grade 
900 slug or similar. 

L9 Same as L8 but with 32 turns. 

L10 Same as L8. 

Lll Secondary, 120 turns 28B&S enamel 
close wound on 7.6mm (0.300in) x 
2y2in Neosid former. Primary, 30 
turns over earth end of secondary. 
Grade 900 slug. Mounted in Vain x 
Vain square can. 

L12 Same as Lll but with no primary 
winding. 

L13 One winding, 75 turns 28B&S 
enamel close wound on 7.6mm 
(0.300in) x 2y2in Neosid former. 
Grade 900 slug. Mounted in Vain x 
Vain square can. 


T1 10 turns 28B&S enamel, with 
secondary centre tapped, bifilar 
wound, on Neosid type 1050/1/F14, 
or Ducon type F684, Q2, balun 
core. Twist wires before winding, in 
drill to give a pitch of about Viin. 

T2 Same as T1 but with no centre tap. 

T3, T4, T5 & T6 

12 turns 22B&S enamel on primary 
and secondary, close wound on 
7-8mm formers, with ll/32in 
spacing between windings at closest, 
and mounted in %in x Vain square 
cans. Three grade 900 slugs, one 
fixed midway between windings and 
one adjustable slug at each end. 
Capacitors across windings as shown 
in circuit. 

T7 5 turns primary and 10 turns centre 
tapped secondary, 28B&S enamel, 
bifilar wound, with primary 
symmetrically about secondary, on 
Neosid type 1050/1/FI4, or Ducon 
type F684, Q2, balun core. Twist 
wires before winding, in drill to give 
a pitch of about Vain. 

T8 Same as T2 

T9&T10 

6Vi turns 18B&S enamel on primary 
and secondary, close wound on 8mm 
formers, with Vain spacing between 
windings at closest, and mounted in 
3 Ain x 3 Ain square cans. One grade 
900 slug per winding. OR: 7 turns 
on 7mm formers. Capacitors across 
windings as shown in circuit. 

T11 Same as T9 & T10 but with one turn 
28B&S enamel interwound at earth 
end of secondary. 

T12&T13 

25 turns 32B&S enamel, trifilar 
wound on Neosid type 1050/1/F14, 
or Ducon type F684, Q2, balun 
core. Terminate as shown in 
diagram. 

T14&T15 

Same as T12 & T13 but with 30 
turns. 

T16 Same as above but with 45 turns 
34B&S enamel. 
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extreme ends on the IF strip and the 
corresponding end of the AGC generator. 
The second hole from the other end of the 
AGC board makes the third position. The 
boards are about Viin apart. Instead of 
spacers, we used long screws, with nuts 
against all faces. 

There are three holes in the aluminium 
panel to allow leads to pass from one unit 
to the other. These are for the 12 volts 
supply and the AGC line. The 8.2pF 
capacitor is close to the collector of TR27 
and the other lead passes through the third 
hole to the base of TR33. 

The main filter block assembly is 
constructed on a small printed board. 
Apart from the nine resonator units, there 
are only the nine top coupling capacitors 
and one 3.3K resistor. Make sure that the 
“dots” on the resonators are orientated 
correctly. For mounting purposes, we 
fixed a pair of spade bolts to the board. 
Suitable bolts may be salvaged from an old 
coil can. In addition to eyeletting or 
screwing the bolts in place, we suggest that 
you solder the joint as well. This will 
ensure a trouble free earth return 
connection. 

While we are on the subject of printed 
boards, it may be as well to do the other 
two. These are for the BFO and the 
lOOKHz multivibrator divider. Both units 


are so small and straightforward that little 
comment is required. Suffice to say that 
the diagrams show the disposition of the 
components. 

A small tag board with five pairs of 
tags carries the components associated 
with the S meter. These are the 5K and 
2.5K tab potentiometers and the IK and 
2.2K resistors. The complete assembly is 
fixed to the back of the meter, with solder 
lugs from the meter terminal mounting 
points running to the potentiometers as 
shown in the diagram. More than likely it 
will be necessary to file two of the holes 
on the board, so that they will line up 
with the screw terminals on the meter. 

The noise silencer is constructed in a 
manner similar to the IF amplifier and 
other sections, ie, on two pieces of 
terminal board, one on each side of a 
metal panel. The boards each have 10 pairs 
of tags. 

One board accommodates the 
emitter-follower, balanced gate and the 
silencer amplifier. The other board 
includes the noise amplifier, rectifier, 
pulse amplifier and the silencer amplifier 
output switching circuits. These are all 
shown on the wiring diagrams. It should 
also be noted that the OA91 diodes 
associated with this switching, are wired 
(continued on page 137) 



Reviewing this unit. Electronics 
Australia (January, 1971. 
page 109) says. “On test this 
amplifier performed Impeccably. 
Harmonic distortion was less 
than 0.1% at 25 watts. 
Frequency response was 
exceptional with —3dB points at 
6Hz and 200kHz. Square wave 
response was excellent and 
stability with capacltative loads 
was also good." 

The new RA 610 offers 32 watts 
RMS per channel. Housed In 
handsome wood cabinet and 
fitted with slide tone controls 
and extensive connection 
facilities on rear panel. 

Encel price only $199.00.* 


ROTEL RA 310 

Same high quality as the more 
powerful RA 610. 17 watts RMS 
per channel, with harmonic 
distortion less than 0.2% at 
rated output. Like the RA 610 
this outstanding amplifier 
measures better than Its quoted 
specifications on teat. 

Encel price only $129.50. 



FAMOUS ROTEL 
STEREO HEADPHONES 

Model RH-711 <15-25.000 Hz). 
Encel price $17.50. 

Model RH-600 <20-19,000 Hz), 
only $9.50. 

Both headsets complete with 10ft 
of cord and standard stereo plug. 

NOTE: All prices Include aales 
tax. Wr.te for full information 
on all these items. Technical 
reviews available on Items 



AUSTRALIA'S GREATEST 
HI-FI CENTRES 

EE103A 




MELBOURNE; 43l BRIDGE ROAD, 
RICHMOND. VICTORIA, 3121. 

TEL. 42 3762. 

SYDNEY: 257 CLARENCE STREET, 

SYDNEY, N.S.W., 2000. 

TEL. 29 4563. 29 4564. 

• Trade-ins accepted. • Terms available. 
9 Mall Orders throughout Australia. 
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A SOLID STATE VFO FOR 


This article describes a relatively simple solid state variable frequency oscillator (VFO) 
suitable for use with most amateur transmitters, which can be easily and cheaply 
constructed, yet has a good order of performance. Its basic merits are an extremely 
stable, low drift characteristic for large changes in temperature and supply voltage, and 
almost constant output over the frequency range covered. 


The VFO, the complete specification 
of which is given on next page, was given 
most stringent tests, particularly with 
regard to frequency drift and stability, all 
frequency measurements being made on a 
digital frequency meter with a 
discrimination of ±lHz. The results of 
these 'tests are shown graphically in figure 
2. From these curves it can be seen that 
even under extreme changes in parameters, 
the frequency drift was always well under 
100Hz or better than 0.003%. As the 
tuning capacitor represents only a small 


part of the total capacitance, the oscillator 
covers only the required frequency range, 
that is 3.5 to 3.8MHz. This means a large 
open scale and almost linear divisions in 
calibration. With a scale radius of 2%in 
(scale length of about 7in) each lOKHz 
occupies approximately VAn. Amplitude 
stability is maintained by an effective 
control circuit which does not employ a 
thermistor with its attendant time lag. 
Supply is 24V DC, though this is not at all 
critical, while the current drain is less than 
50mA. 


iiiiiiiiitiiiiiiiiiiiiiiiiiiMiiMiiiiiiiiiuiiiiiiiiiiiiiitiiiuiiiiiiiutiitiiiiiiiiiiMiiiiiiiiiiuiiiuiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiimiiiiiimiiiniii;iiiiiimiM 

LIST OF PARTS REQUIRED 


RESISTORS 
Rl 5.6K R6 5.6K 

R2 15K R7 IK 

R3 10K R8 IK 

R4 IK R9 IK 

R5 22K RIO 560 I watt 10% 

All resistors A watt, 5% except RIO 
CAPACITORS 

VC1 25pF air-spaced variable, ceramic 
mounting (Jackson Code JB/804 / 
3.3/25) 

VC2 1 OOpF ceramic trimmer 

Cl 50pF sil ver mica 

C2 0. OluF polyester 

C3 200pF sil ver mi ca 

C4 0.01 uF polyester 

C5 0.1 uF polyester 

C6 0. OluF polyester 


C7 0.1 uF polyester 

SEMICONDUCTORS 
Trl BC107 ZD I 3.3 V zener, BZ Y88- 
C3 V3 Mullard 

Tr2 BC107 ZD2 12Vzener, BZX61- 
C12 Mullard 

Tr3 BC107 D1 OA85 Mullard 
Tr4 BC107 D2 0A85 Mullard 
COIL 

25 turns, close wound on VAin 
diameter former, 18SWG enamelled 
copper wire 

MISCELLANEOUS 
Veroboard, 0.15in matrix, 22 x 15 
holes; Transistor heat sinks; Co-ax 
socket; Two-way tag strip; Slow 
motion drive assembly; Chassis 8in x 
6in x 6in. 


... 


The complete unit is housed in an 8in 
x 6in x 6in case, co-axial output being 
taken from the rear. The output 
impedance is extremely low, thus allowing 
the unit to drive transmitters having a 
wide range of input impedance. 

The complete circuit diagram is given 
in figure 1. Basically the circuit comprises 
a modified Butler oscillator with emitter 
follower output. Trl and Tr2 form the 
oscillator circuit with Tr3 as an emitter 
follower output. LI, VC1, VC2 and Cl 
determine the frequency of oscillation, the 
output from Tr2 being DC coupled to Tr3. 
This stage provides isolation between the 
oscillator and feedback amplifier Trl. The 
output developed across emitter load R8 is 
applied via the feedback components C4 
and R5 to the base of Trl. The output 
from this transistor is DC coupled back to 
the base of Tr2. Negative feedback is 
applied to Trl via R2 which, in 
conjunction with Rl, determines the 
effective level of oscillator feedback. 

The output stage, Tr4, is also an 
emitter follower. DC coupled from the 
emitter of Tr3. This stage ensures isolation 
between the output and oscillator circuit 
and also provides a low output impedance, 
C6 providing DC blocking to the output 
terminal. Two levels of supply line are 
used, 24V and 12V, the 12V being 
obtained via RIO and ZD2. The output 
emitter followers are supplied from the 
higher voltage line, thus ensuring adequate 
signal swing without clipping and allowing 
DC coupling to be easily achieved. 
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AMATEUR STATIONS 


The front panel should be drilled to bracket of suitable height so as to engage 
take the particular type of slow motion with the slow motion drive shaft. This 
drive and dial assembly before being fixed capacitor should be of the ceramic 
to the chassis and side brackets. The mounting type as with this circuit both 
tuning capacitor VC1 is mounted on a sets of vanes must be isolated from chassis. 


by P. Cairns, G31SP 


The layout of the 
components can 
be seen in the 
photographs at 
left and right. 


The amplitude stabilisation circuit is 
formed by components ZD1, D1 and D2. 
The oscillator output is coupled via 
blocking capacitor C2 to the diodes D1 
and D2. The voltage across the zener diode 
ZD1 is maintained via the resistor dividers 
R4 and R6, these being connected across 
the main DC supply. The rectified signal 
output from diodes D1 and D2 is 
therefore constantly compared against the 
fixed zener voltage. Changes in oscillator 
level are converted to DC and simply 
register as variations in zener current, the 
voltage across which is always constant 
and therefore provides a constant 
reference for the signal source. Decoupling 
of the supply lines is provided by C5 and 
C7. 

The construction of the VFO is quite 
straightforward and can best be followed 
from the photographs shown. All 
components except the tuning and 
trimming capacitors, coil and C5, are 
mounted on a piece of Veroboard 4in x 
3in. The complete Veroboard layout is 
shown in figure 3. This is completed first 
and then fixed vertically on the chassis by 
means of a small aluminium bracket. 

The chassis is simply an aluminium 
plate with a small right-angle lip bent 
.along the front edge for fixing to the front 
panel. Side brackets, with lips bent in for 
fixing the front panel to chassis are also 
used as mechanical rigidity is of major 
importance for optimum frequency 
stability. Layout is clearly indicated in 
photographs. 

Also mounted on the chassis are the 
tuning capacitor, trimming capacitor and 
coil. The wiring between these 
components and the Veroboard is all of 
18SWG tinned copper and should be as 
short and direct as possible, mechanical 
rigidity again being of first importance. 
The output co-axial socket is mounted on 
a small bracket on the rear of the chassis 
and close to the Veroboard, thus ensuring 
short output leads. On the outer side of 
the Veroboard is the two-way tag strip for 
the incoming DC supply. C5 is connected 
across these tags, thus decoupling the main 
supply at its entry point. The negative side 
of the supply is taken to chassis via the 
common fixing contact on the tag strip. 


SPECIFICATION 

Frequency Range: 3.5MHz to 
3.8MHz fundamental (approx). 

Frequency Stability: (after 10 mins 
warm-up): Temperature 15*C to 60°C 
— less than 100Hz, or 0.003 per cent. 
Supply volts 15V to 30V — less than 
30Hz, or 0.0009 per cent. Over a six 
hour period — less than 10Hz, or 
0.0003 per cent. 

illtllUIIIHIIIIIIIIIIIIIIIIIIIItlllllllllllllllllllllllJllllllllllllllltltMIIIttHMI III till till llll 


Itllllllllllllllllllllllllltlltlllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllll 

Output: Minimum 5V peak to peak. 
Amplitude stability over frequency 
range better than IdB. Output 
impedance less than 200 ohms. 

Supply: Nominal 24V DC. Current 
drain less than 50mA. 

Dimensions: 8in x 6in x 6in. 


ANNOUNCING 

OUR LATEST PRODUCTION FOR 1971 

425-page Catalogue fully illustrated 

YOU SET MONTHLY FOR 2 
YEARS 

(the Ilfs of the Catalogue) 

★ REGULAR PRICE CHANGE 
ADVICE 

★ NEW LINE ADVICE 

★ MONTHLY CIRCULARS 

★ NEW CLIP-ON PAGES 

★ ONE DE-LUXE RING BINDER 
CATALOGUE 

$12.50 

Including postage for two years. 

(only $6.25 per annum) 

Economy bound without Price Amendment Service, etc. 
$3.00 including postage 
Available to the trade on Official Order only . 


MELBOURNE’S WHOLESALE HOUSE 

562 Spencer Si, West Melbourne 3003. Phone 329 7888 Orders 30 2224 
City Depot: 157 Elizabeth Street, Melbourne 3000 Phone 67 3263 

Southern Depot: 1103 Dandenong Rd East Malvern 3145. Ph 211 6921 
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A C's FOR CONSUMER 
A APPLICATIONS 

application : audio section for tv receiver. 

Diagram shows complete audio section for a TV receiver. It 
includes sound I.F. amplifier and audio amplifier both com¬ 
pletely integrated. 



A monolithic integrated circuit particularly designed for H A monolithic integrated circuit designed to be used as 

use in TV sound and F.M./I.F. amplifiers. The circuit H a low frequency amplifier. It includes all amplification 

uses a limited amplifier, a coincidence state detector H stages from pre-amp. to driver to output, 

and a voltage regulator. 

OTHER tow Cosr DEVICES AVAILABLE FOR -— 

■ RADIOS 1RECORD PLAYERS ICAR RADIOS 1HI-FI PRE-AMPLIFIERS ■ POWER SUPPLIES 


Full range available from: 



9 ADELAIDE 56-7333 
9 BRISBANE 51-5121 
9 HOBART 23-1841 
9 LAUNCESTON 31-3300 
9 MELBOURNE 69-0151 
9 MOUNT GAMBIER 2-3841 


• NEWCASTLE 61-4077 

• PERTH 8-4131 

• SYDNEY 648-1711 

• WOLLONGONG 2-5444 

• WHYALLA 45-0216 


66 


ELECTRONICS Australia , March , 1971 
















































4*25 











25 



Overall drift 15°C-60°C 87Hz 
i.e. O-0025V. 


Holes should be drilled in the rear ot 
the cabinet to allow for the entry of the 
co-axial plug and supply leads, these being 
taken through a grommet. While the size 
of the cabinet used by the writer is 
specified, being readily available, any 
similar type of case or cabinet which is 
already to hand may be used. 

The ideal instrument for calibrating the 
VFO is a digital frequency meter. As such 
instruments are seldom available to the 
average amateur, a good communications 
receiver with either internal or external 
lOOKHz marker of known accuracy are 
the basic alternatives. If an existing VFO 
of known accuracy is obtainable, this can 
make things much easier. 

Having connected the necessary DC 
cupply to the VFO, set the trimmer 
capacitor to about mid-point and the 
tuning capacitor to maximum value (vanes 
fully meshed). Loosely couple the output 
to the receiver aerial input and allow to 
warm up for 10 to 15 minutes. Next 
search around 3.5MHz on the receiver dial, 
the BFO being switched in first. When the 
beat note is heard, note the frequency on 
the receiver dial. If no beat note can be 
found, check that the VFO output is 
present using an oscilloscope or 
valve-voltmeter. 

With the beat frequency noted, set the 
receiver dial accurately to 3.5MHz using 
the lOOKHz marker to ensure accuracy. 
Now adjust the trimming capacitor in the 
VFO until the beat note is obtained on 
exactly 3.5MHz. If the original beat 
frequency was high, VC2 should be 
increased and if it was low, decreased. The 
setting of VC2 should be carried out with 
care, the trimming tool being removed 


ABOVE LEFT: 
The front panel 
and dial scale. 



RIGHT: Figure 2. 
Graphs showing 
the stability of 
the UFO against 
variations of tem¬ 
perature, supply 
voltage and time. 


D.C. supply voltage 
Ref. 3500kHz 


T> 


-10 


atter each adjustment as a small Hand 
capacitance effect is almost unavoidable. 
)Vith this frequency correctly set on zero 
beat, the VFO dial can be marked at this 
point. No further trimming should now be 
required. 

The receiver dial is next set to 3.6MHz, 
again using the crystal marker, and the 
VFO tuning capacitor slowly adjusted 
until the beat note is again heard. Having 
set VC1 for exactly zero beat, mark the 
appropriate point on the scale. This 
procedure is repeated for 3.7 and 3.8MHz. 
The upper limit of 3.8MHz will vary 



Time hrs. 

slightly between difterent units due to 
differences in stray capacitance. 

The mid-points of 50KHz steps and 
lOKHz subdivisions can be accurately 
marked only if the receiver dial has 
suitable calibration points or if an existing 
VFO is available. As the scale divisions are 
almost linear, however, reasonable 
accurate subdivisions can be obtained 
geometrically. When the main scale is fully 
calibrated, the harmonic calibrations for 
other bands (7MHz, 14MHz, etc) can be 
completed on the lower scales of the VFO 
dial. ■ 



\ 


Output 


Looking ax copper side of board, matrix. 0-15" BreaK in conductor 


LI and VC1 
4-12V 


LI and VC1 


-24V 


Figure 3. Complete Veroboard layout of the VFO. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
Ml work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD. 
CREMORNE, N.S.W. 90 4825 
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Using a Sweep Generator for 
Frequency Domain Analysis 


This article describes how a sweep generator may be employed to 
make measurements which might otherwise require a variety of 
expensive instruments. It covers the measurement of impedance and 
VSWR, and shows how faults in coaxial cable may be located. The 
use of a sweep generator as a simple spectrum analyser is also 
discussed, with reference to FM deviation measurement. 

by ROGER S. VILES, MA* 


A sweep generator is a powerful tool 
which enables measurements to be made 
in seconds which would otherwise take 
hours. The most common use is in the 
measurement of frequency response, or 
transmission characteristic, of a system or 
component. There are, however, many 
other uses for a sweep generator, and these 
come under the general heading of 
Frequency-Domain Analysis. This covers 
the display of a characteristic versus 
frequency, instead of versus time as in the 
oscilloscope which makes measurements in 
the time domain. The two systems of 
measurement are complementary, as each 
has its particular advantages. 

Two entirely different applications of 
sweep generators are discussed here: the 
First deals with the analysis of signals 
reflected along a cable, to measure 
properties of the cable or of its 
termination. 

A time domain reflectometer is 
commonly used to measure matching 
impedances and reflections, but it has its 
limitations, because the testing pulse sent 
out by the reflectometer has components 
at all frequencies up to maybe 2 GHz. 
When the characteristics of cable or 
termination are frequency-dependent the 
method becomes unreliable and a 
frequency domain method is preferable. 
The output of a sweep generator is 
connected, via a detector to monitor RF 
voltage, to one end of the cable under test 
(figure 1). Only if the cable is terminated 
at its remote end by its own characteristic 
impedance will there be no reflection of 
the signal from that end. Under these 
conditions the detector will monitor only 
the output from the sweep generator and 
so a flat response will be observed, ie, the 
voltage remains constant with frequency. 

If there is an open circuit at the remote 
end of the cable, then a voltage maximum 
will exist at that end for all frequencies. 
At the sending end, however, the relative 
phase of the outgoing and reflected signals 
will depend on the length of the cable, and 


these conditions the cable length can be 
shown to be 

_V 

L = 2.f 

where V is the velocity of propagation of 
electromagnetic waves in the cable and f is 
the frequency difference between minima. 

So for polythene cables where V is 
equal to 0.66 times the free-space velocity 
of light, 

r 100 , 

L = metres 


on the frequency. At low trequencies, 
where the wavelength is much longer than when f is measured in MHz. 


the cable length, the reflected signal will 
undergo no phase change, and so will add 
to the outgoing signal. TTius at these low 
frequencies there will be a voltage 
maximum at the detector. 

At frequencies where the reflected 


If there is a short circuit at the remote 
end of the cable, then there will be zero 
voltage at that end, and at very low 
frequencies, zero at the detector. The 
frequency of the First minimum is thus 
zero. However, the frequency difference 


signal total path length is an odd integral between minima will be the same, so the 
number of half wavelengths, the outgoing above formula is still applicable, 
and reflected signals will be out of phase The length of cable between the 
and minima will occur at the detector. At sending end and a discontinuity may thus 
frequencies where the path length is an readily be found, so location of faults in 



Figure 1: The type of test setup used for reflection analysis of a cable 
and load, with the frequency-domain technique. 


even number of half wavelengths, the 
outgoing and reflected signals will be in 
phase and maxima will occur at the 
detector. A plot of detector response 
versus frequency will thus show a series of 
maxima and minima (figure 2). 

The longer the cable, the lower is the 
frequency at which the first minimum will 
occur, and the smaller is the frequency 
difference between minima. Unless cable 
losses are exceptionally high, they will not 
affect the frequency difference between 
minima, even though the minima will 
increase in voltage as frequency rises. For 


buried or otherwise inaccessible cables is 
made much easier. Similarly the position 
of a termination can be determined. The 
nature of the termination or discontinuity 
may also be found. 

The response of the detector at “zero 
frequency” (DC) depends on the resistive 
value of the terminating impedance. As 
shown above, a maximum indicates an 
open circuit, while a minimum indicates a 
short circuit. Resistive values between zero 
and inFinity produce voltages between the 
two extremes. 



*ROGER VILES is a design engineer with Marconi 
Instruments Ltd, St Albans, Hertfordshire, England. 
Before joining Marconi in 1966 he read electrical 
science at Magdalene College, Cambridge. At present 
he is engaged on the design of a UHF sweep 
generator. 


If the level at the detector at “zero” 
frequency with no cable or load attached 
is Va, and the corresponding level with 
cable and load is Vb, then the load 
impedance is 


Z1 


Vb 

Va-Vb 


.Zo 


where Zo is the sweep generator output 
impedance. 

If the cable and load are not matched, 
there will be maxima and minima on the 
display. The voltage at zero frequency will 
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f *t Alt 


The Marconi Instruments sweep generator type TF 2361, fitted with the type TM9692 0-30MHz video sweep 
plug-in. This instrument was used to produce the test results pictured. 


be the same as Vb above, and if the other 
extreme is Vc, then the cable impedance Z 
is given by 


Z 2 = 


Zo 2 .Vb.Vc 

(Va - Vb)(Va - Vc) 


If the cable impedance equals the 
sweep generator output impedance, then 
the characteristics of the load are quickly 
measured. Putting Z = Zo in. the above 
expression, we have 

•(Va - Vb) <Va - Vc) = Vb.Vc 
which reduces to Vb + Vc = Va. 

Hence the expression for 
impedance becomes 


Za = 


Vb 

Vc 


.Zo 


load 


Figure 2: Detector 
response with an 
open circuit at the 
end of a cable. The 
lower trace shows 
0-3 0 MHz fre¬ 
quency markers. 



and the VSWR (S) is given by 

c Z1 Zo Vb Vc 

b = — or — = — or — 
Zo Z1 Vc Vb 

whichever is greater. 


Because VSWR is always quoted as 
greater than unity, the ratio of maximum 
to minimum is a direct measure of VSWR, 
and changes of VSWR with frequency 
result in changes of this ratio which are 
immediately visible. 


An example should make the method 
clear. In the upper trace of figure 3 a 50 
ohm cable is terminated in a resistive 62 
ohm load, giving a VSWR of 1.23 constant 
with frequency over the 0-300 MHz range 
displayed. In the lower trace the load is an 
almost perfect 50 ohm termination. Figure 
4 shows a display with good VSWR at low 


frequencies but deteriorating as frequency 
rises. 

The reflections due to the varying 
input impedance of a filter can be 
investigated using these techniques. Figure 
5 upper trace shows the reflection 
characteristics and the lower trace shows 
the transmission characteristic of a 12 
MHz low pass filter. The small amount of 
reflection loss in the passband increases 
slightly towards the cut-off, then increases 
suddenly, accompanied by sudden changes 
in the frequency between maxima or 
minima on the display. This latter effect is 
indicative of the phase changes 
experienced at cut-off. The almost total 
reflection outside the passband is also 
readily seen. Thus rajpid alignment of 
matching pads, diplexers, etc is possible by 
minimising reflections at the passband of 
interest. 


For • such frequency-dependent 
applications a time-domain reflectometer 
is no help. A good example is the 
measurement of the VSWR of the 
calorimeter head used on RF 
milliwattmeters. Such heads usually 
include a series capacitor to act as a DC 
block, and this leads to a most peculiar 
display on a time domain reflectometer 
(figure 6). 

If, instead, the head is used as the load 
on a length of cable for the swept 
frequency method described above, the 
effect of the capacitor can be clearly seen. 
The input impedance at “zero frequency*’ 
is seen to be infinite, and the VSWR falls 
rapidly as the frequency rises (figure 7). 

The “output VSWR” of an attenuator 
or amplifier may be measured under 
dynamic conditions by the frequency 



Figure 3 (left): A display showing a VSWIR of 1.23:1, with an almost perfectly terminate cable below. Figure 4 
(centre): A termination giving increasing VSWR with higher frequencies. Figure 5 (right): The reflection 
characteristic (upper) and transmission (lower) of a 12MHz low-pass filter, viewed from 0-30MHz . 
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C3500 

COMPACT STEREO 
SYSTEM 


SX440 

SOLID STATE 
TUNER AMPLIFIER 


SA500 

SOLID STATE 
AMPLIFIER 


you don’t see 

PIONEER 

among the “one day specials”, 
the “packaged deals”, 
or marked “even less 
with trade-in”. 

there is a very 
good reason 


Your PIONEER Dealer is in business to 
stay — and to do this, he must give you 
demonstrations, sound advice, after-sales 
assistance, warranty service if needed 
and so on. 

He just can’t afford to have you become 
anything but a completely satisfied 
customer. 

No chance here of artificially inflating 
prices just to offer a so-called discount. 


If you want to enjoy the purest, cleanest 
sound of perfectly reproduced recorded 
music, ask your Hi-Fi Dealer or Music 
House to demonstrate the PIONEER range 
— individual players, amplifiers, speaker 
enclosures, or complete stereo systems. 

Also for the home builder every component 
of a Hi-Fi system, each without equal in 
its price class. 

Ask for attractive brochures giving full 
specifications. 

see Pioneer! 
hear Pioneer! 
demand 
Pioneer! 


cb piomeeM 

THE QUALITY NAME IN HI-FI MUSIC EQUIPMENT FROM GOOD DEALERS EVERYWHERE 
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domain method. If the sweep generator is 
connected to the input of the device, and 
a long length of unterminated cable to the 
output, then the ratio of maxima to 
minima at the open end of the cable is the 
VSWR due to the mismatch between 
device and cable. By using a high 
impedance detector to measure this 
voltage, the output VSWR (sometimes 
called source VSWR) of the device is 
measured as was input VSWR before. This 
application is particularly valuable for 
devices whose output impedance is only 
established when they are giving an 
output. 

In all the foregoing examples the sweep 
generator used to obtain the oscillograms 





Figure 6 (top): A TDR display 
of an RF milliwattmeter head. 
Figure 7 (middle): The same 
head analysed using the sweep 
technique. Figure 8 (bottom): 
The sweep generator used as a 
spectrum analyser. 

shown was the Marconi Instruments TF 
2361 with either the 0-30 MHz video 
plug-in sweep unit (figures 2, 5) or the 
1-300 MHz VHF unit (figures 3, 4, 7). The 
excellent flatness of both units eliminates 
error from this source, while the supplied 
detectors are suitable for the through-line 
monitoring required for the 
measurements. High impedance probes 
suitable for output VSWR measurements 
are available as optional extras with either 
of the sweep units. Markers allow 
frequency identification and an external 
marker may be used for accurate 
determination of the frequency difference 
between minima. The marker system 
forms the basis of the next application, 
which involves the use of the sweep 
generator for spectrum analysis 

A spectrum analyser gives a display of 
the components of a signal versus 
frequency. This is achieved by mixing the 
input signal with a swept source and 
feeding the difference signal through a 
selective “IF” amplifier to the vertical axis 
of a display. The horizontal sweep of the 
display is synchronised with the sweep 
source. 



HCTR0107 


Typical of the sophisticated MOS integrated circuits manufactured 
by Hughes Aircraft Company is the HCTRO107 Universal Counter/ 
Display Driver. This device features an up-down presettable 
BCD counter, internal storage register, 35 volt rated output 
MOSFET’s Zener diode protection of all inputs, buffered BCD and 
clock outputs, and reasonable price. 

CLOCK IN o- °«A sfeo V DO V SS “gG 

UP-DOWN o_, 0 TTY U _r>A 

CONTROL T ,-lfc~° 


UP-DOWN 

DECADE 

COUNTER 


COMMON 


CLOCK OUT 0 4^1 

BCD OUTPUTS 

Many other MOS devices are available, including discrete 
transistors, duals, multiples, logic elements, simple counters, 
shift registers (static types operate from DC to 1MHz, dynamic 
types up to 20 MHz), complementary MOS devices, and a digital 
differential analyser. (The latter unit can be used to integrate 
functions with digital accuracy and repeatability). 

Please tell us your interests — we will send a catalogue. 


MICROELECTRONICS 


ROYSTON ELECTRONICS PTY. LTD. 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd.. Burwood, 2134 (Tel. 747 1606) 

S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 

OLD.: Douglas Electronics Pty. Ltd., Brisbane (Tel. 49 5386) 

W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) 


RE.2 


The marker system on the TF 2361 
sweep generator mixes an external signal 
with part of the sweep output, and the 
difference signal is amplified and restricted 
to a narrow bandwidth to produce a 
“birdie” marker. Thus essentially the 
system is a simple spectrum analyser with 
a zero frequency IF. Hence the external 


marker system may be used in conjunction 
with the internal markers for rapid 
frequency identification of an unknown 
signal, or for investigation of components 
present in a complex signal. This method 
does have limitations due, for example, to 

(Continued on page 174) 
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Build this new SCR-PUT 
Model Train Control Unit 


Here is a new design for a model train controller, quite different 
from our previous designs. It offers markedly improved 
performance, together with great design flexibility. It may easily be 
modified for either low or high-power work, and can readily be 
fitted with a “simulated inertia’' circuit if desired. 

by LEO SIMPSON and JAMIESON ROWE 


In a very real way, the new model train 
controller design to be described has 
evolved from our earlier design, first 
published as simple low power unit in the 
issue of “EA” for February 1967. Like the 
earlier design, it uses a silicon controlled 
rectifier or “SCR” thyristor device as a 
control element, and has provision for the 
addition of the “simulated inertia” facility 
which we developed for the previous unit 
(described in the March 1967 issue). The 
new unit has also been provided with the 
capacity for high power operation, based 
on our experience with the high power 
version described in the February 1968 
issue. 

Yet although the new design has 
evolved functionally from its predecessor, 
the circuit may be seen to be markedly 
different. Our experience with the earlier 
controller showed us that it was not 
without its limitations, and that these 
limitations were inherent in the basic 
design. For this reason, we have used a 
quite different approach in developing the 
new design. The result is a unit which is 
not only smoother and more reliable in 
operation, but at the same time more 
flexible and straightforward as a design. 

Before giving details of the new 
controller, let us briefly examine the basic 
principles of operation of the three most 
commonly encountered types of model 


train control; the simple resistor control, 
the conventional transistor control, and 
the type of SCR control used in our earlier 
design. Figure 1 shows the basic circuits of 
all three; each may be seen to include a 
basic transformer/rectifier power section, 
which effectively converts the AC mains 
input to a pulsed DC output of about 12 
to 15 volts. The circuits differ only in 
terms of the control section used to 
effectively vary the proportion of this 
pulsed DC output fed to the train loco. 

The reason why the supply fed to the 
loco is derived from an unsmoothed or 
“pulsed” DC source is that the pulsed 
nature of the applied voltage is more 
capable of breaking down contact 
resistances than a smoothed DC supply. 
Such contact resistances exist between the 
loco wheels and the track, between the 
pickup brushes on the loco wheels, and 
the motor brushes and its armature. By 
more effectively overcoming these contact 
resistances, the pulsed supply gives 
improved starting and smoother operation 
at low speeds. 

In the resistor controller of figure 1(a) 
control is provided by a variable resistor in 
series with the track. This controls the 
current taken by the train directly. As the 
resistance included in the circuit is 
decreased, the current increases to make 
the train run faster. The resistor must be 



Figure 1: (Left) The 

three basic train 
controller circuits 
discussed in the text. 


able to pass an appreciable current while 
dropping a large proportion of the supply 
voltage. It must therefore be a large and 
relatively expensive high power 
component. 

In addition, the resistor has the effect 
of making the supply voltage to the train 
poorly regulated. Whenever additional 
current is drawn to cope with an increased 
load, the voltage drop across the resistor 
increases and the train voltage falls. The 
load-speed regulation is thus quite poor, 
particularly at low speeds. 

The low speed operation is especially 
poor because at low throttle settings the 
voltage supplied to the train is insufficient 
to overcome reliably the contact 
resistances. 

In the simple transistor controller 
shown in figure 1(b), control is performed 
by a power transistor in series with the 
track. The current through the transistor 
and the train is determined by the 
transistor base voltage which is varied by a 
potentiometer. 

The transistor must be capable of 
dissipating a large amount of power 
because, like the simple resistor controller, 
it drops a substantial proportion of the 
supply voltage while passing the full load 
current. The power dissipated in the 
potentiometer in the base circuit is quite 
small because the transistor has an 
appreciable current amplification. 

The current through the transistor, and 
hence through the loco, is dependent upon 
the base current, which is in turn 
dependent upon the bias voltage applied 
between the base and emitter. As the 
speed of the loco varies, the back EMF 
(electromotive force, or more simply, 
voltage) generated by its motor also varies. 
This changes the voltage at the emitter of 
the transistor, and hence the emitter-base 
voltage. The result is a negative feedback 
action: when the loco is moving rapidly 
and generating a relatively high back EMF, 
less base-omitter voltage is applied to the 
transistor, and accordingly the latter 
delivers less current to the track. 

Conversely if the loco slows down, due 
perhaps to increased loading or to meeting 
an upward grade, the back EMF will tend 






T 



Figure 2: Voltage waveforms for (a) transistor controller 
and (b) SCR controller. The latter has higher amplitude. 




























































As may be seen from the circuit , the unit is simple and has few parts. It uses “integrated” armature voltage 
feedback to give good speed regulation , and is fully protected from overloads. 


to fall. This will cause the base-emitter 
voltage of the transistor to increase, 
whereupon the transistor will deliver more 
current. There is thus a tendency to 
maintain the loco speed despite loading 
and grade changes; in other words, the 
circuit gives improved speed regulation 
compared with the simple resistive circuit. 
Yet to achieve a really worthwhile 
improvement in speed regulation over the 
resistive controller, the transistor 
controller must be made quite complex, 
for protection circuitry must usually be 
incorporated. And even with the complex 
type of transistor controller, the 
performance is still not as good as with the 
SCR controller to be described. 

Perhaps the main reason why the 
transistor controller is not really 
satisfactory is that, like the simple resistive 
control, it simply varies the amplitude of 
the pulsed DC fed to the loco. Thus at low 
speeds the peak voltage fed to the track is 
very small, and may be inadequate to 
overcome contact resistances. 

Unlike the resistive and transistor 
controllers, the SCR circuit shown in 
figure 1(c) does not function by simply 
varying the amplitude of the pulsed DC. 
Rather it behaves like a switch, which is 
rapidly opened and closed to let through 
varying amounts of power. 

The SCR is a complex thyristor device 
whose construction and detailed behaviour 
need not concern us here. But basically it 
is like a special sort of rectifier diode, 
which only conducts in the “forward” 
direction if it is “triggered” into so doing 
by a small voltage applied between its 
cathode and a third electrode called the 
“gate”. Whenever the anode to cathode 
current drops to zero, or whenever the 
anode-cathode voltage is reversed, the 
device turns off, whereupon it must be 
turned on again when required by a 
further triggering voltage applied between 
cathode and gate. 

In the type of circuit shown in figure 
1(c), and also in the new controller circuit, 
the SCR is fed with pulsed DC whose 
voltage drops to zero between every 
half-cycle pulse. The device is triggered 
into conduction during each of these 
pulses, and automatically turns off at the 
end of each pulse. It is the proportion of 
each pulse during which the SCR 
conducts, determined by the time at 
which it is triggered into conduction. 


which controls the amount of power fed 
to the loco. Thus if the SCR is triggered 
early in each half-cycle pulse, more power 
is fed to the train than if it is triggered late 
in each half-cycle. This type of SCR 
control is known as “phase control” or 
“pulse width” control. 

Because of its switching action, very 
little power is dissipated in the SCR. 
Bulky heat sinks are not required, even for 
quite high power operation. 

The SCR controller has a negative 
feedback action from the armature of the 
train’s motor very similar to that in the 
transistor controller. Thus its load-speed 
regulation is quite good. 

Even so, the SCR controller has its 
main advantage at slow speeds. Because 
the output waveform remains relatively 
high in amplitude, the SCR controller is 
able to break down contact resistances and 
give reliable running at much lower speeds 
than with the other types of controller. 

The voltage waveforms for both the 
transistor and the SCR controllers are 
shown in figure 2; for both low and high 
speeds. The supply voltage from the power 
unit is shown as a dotted line in each of 
the diagrams. The output voltage which is 
developed across the track is shown as a 
solid line. The voltage which is dropped 
across the transistor or the SCR is the 


difference between the input supply 
voltage and the output load voltage. 

The different operation of the two 
controllers can clearly be seen from the 
waveforms. The transistor controls the 
amplitude of the output pulses, whereas in 
contrast the SCR controls the proportion 
of the pulses to pass to the train. 

The transistor controller gives a low 
amplitude pulse output at low speeds 
which may not always be able to 
overcome the various contact resistances. 
The SCR controller with its higher 
amplitude output, on the other hand, 
overcomes contact resistance and allows 
the train to run at lower speeds. 

The new controller presented here 
possesses the advantages listed above for 
SCR controllers in general, but the way in 
which negative feedback is applied is 
different. 

In the SCR circuit shown in figure 
1(c), the negative feedback is applied in 
the following way. To trigger the SCR, the 
capacitor C must be charged to a voltage 
which exceeds that at the cathode by 
about one volt. If the loco speed is high, 
the back EMF from the motor will also be 
high, producing a relatively high voltage 
between the cathode of the SCR and the 
negative supply terminal. Hence the time 
taken for the capacitor to charge to the 


An exterior view of 
the new train 
controller . The same 
metalwork is used in 
next month’s version 
featuring “simulated 
inertia”. 
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ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warm-up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operatedfrom a 6 voltcarbattery 

CONTROL 

Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 3£ 
ozs. complete. Miniscope l| 

GUARANTEE 

Fully guaranteed with time 
tested dependability. 

SAFETY 

Low voltage operation. Heat 
sensitive components pro¬ 
tected. 

LESS MAINTENANCE 

Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
toois. Spare tips and elements 
readily available from your 
Scope Distributor. 


when you 
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soldering 

iron 


Both Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 


TRANSFORMER BY NATRONICS 

Both operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a NATRONIC 
Scope Transformer" fitted with 6ft. 3-core 
flex and 3 pin mains plug. 

Fully approved by electricity authorities APP. No. N/360/6894 - 5 


IRH Components 
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The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 
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BRIS. QLD. 211933 
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OF IRH INDUSTRIES LIMITED 
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Two views showing wiring details inside the case. The overload protection lamp is mounted by soldering it to a 
stout length of tinned copper wire. The SCR heatsink is isolated from the case by four insulating pillars. 


required triggering voltage will be capacitor serves to average the back EMF subtracted from the supply voltage fed to 
relatively long, and the SCR will be by integration, while the resistor limits the the KC circuit, giving the required 
triggered relatively late in each half-cycle peak current which the capacitor would negative feedback action. The filtering 
pulse. Relatively low power will thus be otherwise draw through the SCR due to action of the R-C circuit together with a 
fed to the track. the pulsed supply waveform. The resistor capacitor-resistor series circuit across the 

If the train speed reduces, the back also prevents the capacitor from track gives very smooth operation, 
EMF from the motor will drop, reducing smoothing out the pulsed supply, and particularly at low throttle settings, 
the voltage at the SCR cathode. Hence the hence causes the starting and low speed Actually the SCR is not triggered 
time required for the capacitor to charge performance to be maintained. However directly in the new circuit, but is triggered 
to the triggering voltage will drop, and the even with this modification the earlier by sharp pulses fed to the gate by a second 
SCR will be triggered earlier in the SCR controller does not give entirely thyristor device known as a 
half-cycle pulses. Increased power will satisfactory operation. “programmable unijunction’’ or PUT. The 

thus be delivered to the track, tending to In fact there is no simple way of PUT is very similar to a small SCR, but is 
restore the train speed. The regulation modifying the basic SCR circuit of figure triggered by a voltage applied between its 
thus tends to be quite good. 1(c) to render it capable of giving entirely gate and its anode, instead of a voltage 

While this system works well in many smooth and reliable low speed operation, applied between cathode and gate in the 
situations, it has the drawback that the It is for this reason that a different case of the SCR. 

negative feedback system used effectively approach was adopted for the new The PUT used here is the General 
applies to the SCR at the instant of controller. Electric type D13T1, a low cost type. In 

triggering an instantaneous sample of the In the system used in the new design, the circuit the gate is connected to a 
motor back EMF. And this back EMF will the back EMF from the loco motor is reference voltage derived from the pulsed 
from time to time contain a variety of actually averaged by the same R-C DC supply via an adjustable voltage 
spurious noise signals due to motor charging circuit used to determine the divider. When the 0.1 uF capacitor charges 
commutator hash, wheel sparkling, block SCR triggering point. In effect, the circuit up via the 10K resistor to raise the voltage 
control switching, and so on. This tends to arranged so that the motor back EMF is at the PUT anode by about 0.6V above 
cause erratic and jerky operation, 

particularly at low speeds. The effect is i ict HP PADTQ* 

most noticeable with locomotives having v/r rMn i o. immuimnm. . . . 

simple motors with a small number of 
poles and commutator segments; it also 
tends to be very prevalent when two 
locomotives are used in tandem. 

To overcome this disadvantage, it is 
really necessary to arrange for the negative 
feedback action to operate on the average 
value of the motor back EMF, rather than 
the instantaneous value. By averaging the 
motor back EMF over a short but finite 
period, the effectiveness of the negative 
feedback action in regulating speed is not 
affected, but the effect of noise 
superimposed on the back EMF is 
markedly reduced, because such noise 
consists basically of very short voltage 
“spikes”. 

Even with the previous SCR controller 
it is possible to arrange for a degree of 
averaging of the back EMF, by the 
connection of a large capacitor and a small 
resistor in series across the track. The 


1 Sloping front case, 6in x 6in x 6in 
1 Front panel, 6in x 6in 

1 Heatsink, 5Min x 2!6in x 16SWG 
aluminium 

1 Large bezel assembly 
1 6 volt 36-36watt twin filament 

lamp 

1 RF choke (see text) 

1 DPDT toggle switch 

1 Miniature bezel and 12 volt pilot 
lamp 

1 Control knob 
4 Terminals, assorted colours 
1 17-lug length of miniature 

tagboard 

4 I6in insulated standoff pillars (to 
mount heatsink) 

l D13T1 programmable unijunction 
transistor 

1 C20D silicon-controlled rectifier 


CAPACITORS 

(higher voltage ratings may be 
used) 

1 x 250uF/50VW electrolytic 
1 x 0.47uF/50VW polyester (see 
text) 

1 x 0.1 uF/50 VW polyester 
RESISTORS 

(% or 16 watt unless specified) 

1 x I0K, 2x4.7K, 1 x3.9K, lx 
6.8 ohm/3 watt, 3x3 ohmj10 
watt 

1 x 25K (lin) potentiometer 
1 x 5K preset potentiometer 

MISCELLANEOUS 
Nuts, screws, washers, solder lugs, 
rubber feet, hookup wire, cable 
lacing, solder. 
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that of the g^te, the PUT conducts and 
sends a pulse of current to the gate of the 
SCR. The SCR then triggers and conducts 
for the remainder of the half-cycle supply 
pulse concerned. 

The negative feedback action of the 
circuit takes place as follows. At the start 
of each half-cycle supply pulse, the SCR is 
non-conducting, having been turned off 
when the supply voltage fell to zero. Thus 
when the voltage at point “A” in the 
circuit begins to rise, its value will be equal 
to the rising supply voltage less the back 
EMF from the loco motor. If the loco is at 
speed, the back EMF will be high and thus 
the voltage at point “A” will rise relatively 
slowly. Conversely if the loco is moving 
only slowly, the back EMF will be small 
and the voltage at point “A” will tend to 
rise more rapidly. 

The 0.1 uF capacitor will thus tend to 
charge either slowly or rapidly, depending 
upon the motor back EMF. And as before 
this will cause the PUT and the SCR to 
trigger into conduction at a later or earlier 
instant in each half-cycle pulse, varying 
the power fed to the loco. Hence the 
circuit tends to exhibit good speed 
regulation. The speed of the loco is 
determined by the 25K pot and fixed 
resistor across the 0.1 uF capacitor, which 
control the proportion of the voltage and 
point “A” applied to the capacitor for 
charging. The 25K pot thus becomes the 
“throttle” control. 

The 5K pot in the gate circuit of the 
PUT becomes a “set zero speed” control, 
being set so that the PUT and SCR do not 
trigger at all during the half-cycle supply 
pulses when the throttle is set to minimum 
resistance. 

The 250uF capacitor and the 6.8 ohm 
resistor connected across the track from 
the hash filter. The resistor value is 
something of a compromise, too small a 
value giving unreliable starting due to 
excessive smoothing of the track power, 
and too large a value giving slightly jerky 
operation at low speeds. The ripple 
current rating of the capacitor and the 
peak current rating of the SCR must also 
be taken into account. The value shown 
appears to be very close to optimum in all 
of these respects. 

Protection against overload is provided 
by the resistor R1 and the lamp. If a short 
circuit is applied to the track R1 limits the 
surge current to a value which is 
considerably less than the surge of the 
SCR used. The lamp then warms up and 
limits the steady current to less than five 
amps, which is less than the continuous 
rating of the SCR. 

For simplicity, no fuse has been fitted. 
As far as the SCR is concerned, a fuse 
would offer no extra protection, since 
there is no way in which the steady 
current can exceed five amps. However, 
some constructors may wish to fit a fuse 
in their power supply circuit so that the 
transformer and rectifiers are protected 
against accidental short circuits when 
making connections to the controller. 

The new controller has been designed 
to work with rectified AC inputs of up to 
20 volts RMS, which maximum figure 
should be adequate for the majority of 
situations. The limit is mainly set by the 
voltage ratings of the PUT. However there 
is the further consideration that at high 
input voltages the controlling action of the 
throttle control becomes very cramped at 
low speeds - small movements of the 
control tendering to produce quite large 
changes in train speed. 

As mentioned earlier, one of the 
advantages of this design is that it may be 
constructed for either high or low power 
operation, with only minor changes 
involved. The circuit shows the 



The wiring diagram shows the interconnection of all circuit 
components . Use it in conjunction with the photographs. 


components and values for high power 
operation, the unit in this form being 
capable of handling loads of up to five 
amps. However by substitution of a lower 
power SCR and the use of a higher value 
overload resistor R1 together with a 
different overload lamp, a lower power 
unit may be produced. 

For a low power unit an SCR such as 
the General Electric C106Y1 or Mullard 
BT100A would be used, giving a two amp 
capability. For these devices the overload 
resistor R1 should be increased in value to 
3 ohms (10 watt rating), and the overload 
lamp changed to a 12V 21 watt or 18 watt 
type. An automobile traffic indicator lamp 
would be very suitable. 

It is perhaps worth noting that even a 
Triac device may be used in place of the 
SCR in the circuit, if such a device 
happens to be to hand. Triacs such as the 
SC 14ID or AC06DR should be suitable 
for direct drop-in substitution in the 
circuit as published, having a 6 amp 
current rating. 

The main thing to remember when 
considering any type of SCR or Triac 
device for use in the unit is that it should 
have blocking voltage ratings of 30 volts or 
higher. 

If more than one of these controllers 
are to be connected to a common 
transformer/rectifier unit, the input filter 
inductor LI and the 0.47uF capacitor 
should be included. The purpose of these 
components is to prevent mutual 
interaction between the controllers due to 
false triggering from switching transients. 

The inductance of the filter inductor is 
not critical and it is wound as follows: 
Start by winding a layer or two of thin 
insulation tape on a lin length of ^in 
diameter ferrite rod. If a full length ferrite 
rod has been purchased it may be broken 
by filing a nick right round the 
circumference and then snapping it as if it 
were of glass. Close wind 50 to 60 turns of 
24 or 26 SWG enamelled wire over the 
insulation tape. Then wind insulation tape 
tightly around the rod in a couple of 
layers and the job is finished. 

The prototype controller was housed 
in a 6 x 6 x 6in sloping front case. We 
installed a 12 volt pilot lamp on the front 
panel but this is optional. It merely 
occupies a hole which will be occupied by 
a toggle switch in the version with 
simulated inertia which we hope to feature 
next month. 


Layout is not critical but good wiring 
practice should be followed. Most 
enthusiasts will have their own ideas about 
the final unit and some may wish to house 
the power supply in the same case; 
Alternatively, several controllers could be 
housed in large console for really 
ambitious layouts. 

The SCR is mounted on a heat sink 
made of 16-gauge aluminium sheet 
measuring SVi x 2V2in. This is mounted on 
insulated standoffs at the rear of the case. 
It is large enough to allow the controller 
to be operated at full power into a short 
circuit without damaging the SCR. The 
heat sink visible was blackened for 
photographic purposes only; this is not 
necessary. For low power controllers using 
the C106Y1 or BT100A a heat sink will 
not be required, and the SCR may be 
soldered directly into the circuit. 

The majority of the minor components 
of the controller are wired on a 17-lug 
length of miniature tagboard. The wiring 
diagram shows the layout. The overload 
protection resistor R1 consists of three 
3-ohm 10 watt resistors connected in 
parallel to give a 30 watt dissipation 
rating. The 250uF electrolytic capacitor 
should have a rating of 50 volts so that its 
physical size is sufficiently large to ensure 
it has an adequate ripple current rating. 
Do not mount the electrolytic capacitor in 
close proximity to the overload protection 
resistor, otherwise it may be damaged due 
to over-heating 

The supply input and track output 
leads are terminated to spring-loaded 
terminals on the rear of the case. These 
should be suitably coded and labelled to 
avoid confusion and the possibility of 
incorrect connections. The overload 
protection lamp is wired directly into 
circuit using 16SWG tinned copper wire to 
support the lamp from one of the track 
output terminals. The lamp is a 6V car 
headlamp with the filaments wired in 
series. It is mounted underneath an 
oversize bezel in the top of the case so 
that there is a visual indication if a short 
circuit occurs. 

The leads running between the wiring 
tagboard and the throttle potentiometer, 
direction switch and pilot lamp on the 
front panel may be bound into a neat 
cable, as visible in the photographs. This 
makes for neatness, and helps protect the 

(Continued on page 174) 
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A Stradivarius 
becomes a 
Stradivarius 


again. 


.with 


A 

LHbliifi 

recording tape 


A masterpiece becomes a masterpiece — with 
BASF LH-hifi Tape. L stands for low noise ... 

H is short for high output. Two special features 
in one recording tape. By eliminating the 
background noise, and increasing sensitivity 
BASF engineers have achieved a dramatic 
improvement in signal-to-noise ratio of as 


much as 8db over other quality tapes. Now 
your recordings will take on magnificent studio 
quality—with greater clarity, more realism and 
less distortion—whethertfrey be a violin 
concerto, rhythm or beat. 

Try our new sound 
experience ... you’ll love it. 


Also available in transpack 

BASF COMPACT CASSETTES ^ 

Mini size. Mini Noise. Mini prices. C120.$3.99 


PLASTIC PACK 

C60.$2.99 

C90.$3.99 

Cl 20.$4.99 


Australian Distributors of BASF Magnetic Recording Products 

MAURICE CHAPMAN & CO. PTY. LTD. 

276 Castlereagh Street, Sydney NSW 2000 61-9881 



70 


ci cr*Tor\Mi a . _/;„ 


hA - u i rr7i 
















FO R LJ AVI 


Why imported hi-fi is also hi-cost! 


Every now and again, we receive a letter from some reader who has 
become thoroughly stirred up about the cost of certain items in 
Australia, when compared with the cost of the very same item in 
England. High fidelity loudspeakers and amplifiers are the products 
which receive the most frequent mention. 

Conducted by the Editor 


The most recent letter along these lines 
comes from a reader in Blaxland, NSW, 
who writes as follows: 


Dear Sir , 

Having been in Australia for about four 
years, from Britain, I recently looked 
through the pages of your magazine with a 
view to purchasing a stereo amplifier. 

To my horror, I notice that one of 
your advertisers in Melbourne is asking 
between $220 and $250 for amplifiers 
which sell in the range £43 to 147 in 
Britain. This figure includes tax, which is 
not levied on exported goods. 

I do realise, of course, that import 
duty and sales tax have to be added, along 
with shipping costs, but the figure appears 
to be unreasonably high. 

Where is all the “fair go”I hear about? 

J.C. (Blaxland, NSW) 

Admittedly, price differences like this 
look rather startling at first glance, leading 
to the possible conclusion that importers 
are demanding altogether too high a cut, 
to the disadvantage of Australian high 
fidelity enthusiasts. 

What makes this somewhat unlikely, 
on further consideration, is the fact tha f 
the high fidelity market in Australia is 
highly competitive. If it were possible to 
import and market equipment at a 
significantly lower price, while still 
showing an adequate return on the capital 
invested, somebody would have.done it 
long ago! 

To be sure, it would be foolish to think 
of Australian importers as lily-white 
philanthropists. Nothing of the kind. 
They’re in business to make money and, 
like most other people, they will charge 
for goods and/or services as much as the 
market will bear. But, equally, they are 
not going to be so stupid as to price 
themselves out of the market that 
supports them. 

Prompted by the letter, however, we 
discussed the matter with a few people 
and invited a well known importer to 
outline the cost build-up which so affects 
the local price. 

Before getting involved in figures, one 


important point came out of the 
discussions: people making the 

comparisons usually tend to quote the 
lowest price for an item on the English 
market that they have heard of. It may be 
a price someone paid at a sale; it may be a 
price quoted from an advertisement; it 
may be an out-of-date price. 

To quote an example, one local 
importer told how he had checked out a 
particular complaint, largely as a matter of 
self-interest. He reasoned that, if a private 
individual in London could buy a 
particular product as cheaply as alleged, he 
(the Australian importer) was being 
overcharged by the manufacturer. He 
should get a better deal and be able to 
offer a better deal. 

It transpired that the manufacturer had 
never discounted the particular product to 
anyone and that the London vendor must 
have sold it at a profit margin of 2Vz%\ No 
firm can possibly operate at this profit 
margin and stay in business. It was a quite 
unrealistic figure on which to base a 
comparison. 

Two explanations for such a sale jump 
to mind. The first is simply that the 
vendor needed the cash in a hurry and had 
to sacrifice stock at virtual cost to get it. 

The second has to do with advertising. 
Certain vendors, interested in selling other, 
little known lines, allegedly like to lace 
their advertisments with well-known 
products at give-away prices to establish a 
store image of quality and economy. The 
prestige products are nearly always “out 
of stock” but the disappointed customer is 
presented with a choice of other “equally 
attractive” propositions. 

However, to avoid a charge of 
misrepresentation, the vendor must 
occasionally stock the prestige item and 
show documented sales even if he loses 
money in the process. 

The tactics may be grossly offensive to 
the manufacturer and to other retailers 
but there is not a thing they can do to 
stop them. 

So, occasionally, a buyer is going to be 
lucky. 

The point which local importers draw 
from this is that any comparisons should 
be made with the ruling and current 


English selling price rather than with some 
price which is out of date or non-typical. 

Now for some figures; suggested by the 
distributor of a well-known line of high 
fidelity equipment. The figures are 
intended to show the build-up of price 
between the manufacturer in England and 
your lounge-room. 

The importer suggested starting with a 
fictitious piece of audio equipment which 
might be sold to a London supply house 
for an ex-factory price of £100. 

Contrary to what might be expected, 
the base price to the manufacturer’s 
Australian distributor may not be a great 
deal less than this figure. This is largely 
due to the limited size and fragmentation 
of the Australian market and the fact that 
total Australian sales may not be very 
different from the quantities handled by a 
large London or provincial supply house. 

At best, the manufacturer’s Australian 
distributor might get the item for a 
nominal £90. 

There is the immediate penalty, 
however, that the export product requires 
special packing and, by the time the order 
reaches the side of the ship, packing, 
cartage and wharf charges have added 
between 5% and 1Vi% to the cost of each 
unit. Typically, therefore, the cost is now 
£96 per unit. 

At this point, freight has to be paid 
and this may typically amount to 3 per 
unit, carrying their price to £99. 
Converted to Australian currency, this 
represents $215 dollars. 

When the shipment reaches Australia, 
first action of the customs authorities is to 
impose a duty of 27 1 /2%, or $59 on each 
unit. On some items there is a surcharge 
over and above this again. 

The custom’s agent is likely to ask 
about $2 per unit for handling and the 
insurer another $2 per unit for coverage so 
that the price into the importer’s 
warehouse stands at $278. 

To this point, the importer has paid 
accounts but shown no profits whatever. 
He now has to consider the cost of 
operating the company, of advertising and 
promoting the product, of back-up service 
and guarantees. And, of course, the 
operation has to show a profit overall. 
Typically, this may demand a margin of 
33% on the in-warehouse cost of each 
item. The importer therefore has to 
recover $370 per unit to show a quite 
ordinary profit on the operation. 

But here the Federal Government steps 
in again for sales tax which, in part, 
constitutes a tax on a tax! 

Here the importer faces something of a 
dilemma. If the price structure is arranged 
to allow a profit for wholesale distributors 
and retailers, the sales tax is imposed 
automatically on the price to the retailer. 













safety first! 

when the situation 

demands correct. 

level 


control it with a 

HAMLIN 

magnetic reed switch 


Whether it be for stopping an elevator at the correct level, 
or maintaining liquid level in a tank or automatically 
switching on a bilge pump at a pre-determined level the 
HAMLIN REED SWITCH will perform millions of trouble-free 
operations. There are many thousands of applications 
employing HAMLIN REED SWITCHES.The list could be as 
unlimited as man’s ingenuity in devising ways of using them. 

The dry magnetic reed switch is a simple, versatile control 
element, providing a high degree of reliability at very 

moderate cost. 

HAMLIN REED SWITCHES offer the largest selection 
obtainable, covering the widest variety of jobs, ranging from 
the simplest to the most sophisticated devices. 

We shall be very pleased to send you a copy of our “Where 
can Magnetic Switches be Used”, Catalogue. 
You’ll find it contains all the information you require to 

make your selection. 





This elevator has been accurately 
positioned at floor level by the 
controlling action of a magnetic 
reed switch as illustrated by the 
following diagrams. 



Switch held in operate position 
by magnet. 



Elevator reaches correct level, 
magnetic shield allows switch 
to release and stop elevator. 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 


INTERSTATE TELEPHONES 
MELB. VIC. 44 . S 021 
ADEL. S.A. 23.1971 
PERTH W.A. 8.2271 
BRIS. QLD. 70.2141 



THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


32000/3 























IS YOUR COMPUTER DATA SAFE? 

There has been a great deal of discussion recently about the mass of 
data commonly stored in computer centres. Is the data so accessible 
or so capable of transfer that individual privacy is threatened? Could 
inadequate programming virtually ruin a company? This article from 
a London correspondent, originally published in "Financial Review" 
raises another question: How safe is computer data from sabotage? 


adding significantly to the end buying 
price. If the structure envisages direct sales 
from a wholesaier/dealer to consumer, 
there is a saving in overall cost but the 
small retailer serving local (and 
particularly remote) areas is built out. 

However, assuming that “wholesalers'’ 
market direct to consumers, the HVify 
sales tax adds just over $100 to the price 
which the wholesaler has to pay for the 
item. So it costs the wholesaler $470! 

Fairly obviously, if the 
wholesalcr/dealer is selling direct to the 
consumer, he has to provide showroom 
and demonstration facilities, customer 
advice, possible assistance with 
installation, a certain amount of service 
and so on. In fact, it is well recognised 
that selling hi-fi equipment is a very 
expensive process. Customers rarely make 
up their mind on the spot. They want to 
look a lot, talk ,a lot, listen a lot. They 
want repeat demonstrations and may end 
up buying equipment elsewhere anyway! 

To meet selling expenses of this order 
is likely to involve a 33% margin, so that 
the advertised price would end up at $624. 

If competition forces the vendor to 
operate with a smaller mark-up, he may 
possibly knock off $50, bringing the price 
down to $574. But in so doing, far from 
profiteering, the vendor is cutting margins 
very fine in the business sense. 

A discounter, selling the product in a 
carton with no guarantees other than the 
maker's warranty, might operate at a 15% 
mark-up but, the resulting price of $540 is 
still a long way above what the English 
price is likely to be. 

Where does the difference lie? 

On the figures quoted, the Federal 
Government picks up $159 which, we 
would hope, is re-distributed to the 
community. 

The cost of packaging, transport, 
insurance and virtual re-marketing 
accounts for something like $200. 

So there you have it, palatable or 
otherwise! 

There may, of course, be other ways of 
arranging the arithmetic to produce an end 
result more attractive to the buyer, but 
whether the rearrangement would be 
practical in a business sense could be quite 
another matter. 

It is fairly common, for example, for 
people not in business to look at the gross 
margins and suggest that they are far 
higher than necessary; that the wholesaler 
and dealer shouldn’t have to load the price 
so much to get a fair return for their 
efforts. 

To a private individual, the gross 
margins may indeed seem high but they 
seldom look that way to a manager who 
has to cope with the considerable costs of 
running a business. The margins have to be 
considered against these costs, as well as 
against the total capital involved in the 
operation. If the profit falls too low, the 
enterprise ceases to be worthwhile or even 
viable. The owner(s) would be better off 
to opt out of the hazards of marketing and 
invest their money in interest-bearing 
deposits! 

It seems to be fairly commonly 
accepted that, to cover the costs of a 
reasonably efficient marketing operation 
of this kind, and to show a reasonable 
return on the capital invested, the product. 
mark-up has to be about 33 per cent. 

Another “instant solution” is to 
suggest that the importer should market 
direct, eliminating one party from the 
transaction. And this works for some 
importers and some products for some of 
the time - with the desired result. 

(continued on page 82 ) 


What would happen it a man walked 
into your computer department with a 
toy magnet and garbled the tapes? How 
soon could you reconstitute your files if 
a serious fire flared up? Could your 
company survive if someone wrecked 
your computer? 

An American railroad executive 
recently told me: "If our data got blown 
up we might go bankrupt". 

All the information that is this 
company: where trains are going, what 
they've got in them and where it comes 
from, is on a computer. 

If that data was destroyed the 
railroad would literally grind to a halt. 

US computer managers have been 
forced to consider the gloomy prospect 
of losing valuable data because during 
the last 12 months or so disaster has 
struck. Either at the hands of anarchist 
students, or as the result of a genuine 
accident, precious information has been 
destroyed. 

Damage so far includes $1.6-million 
at the Sir George Williams University, 
Montreal, where the computer was burnt 
by anarchists; lost data on measles 
vaccine at Dow Chemical in Michigan 
where tapes were garbled by a 10 cent 
toy magnet, and $500,000 when a 
Molotov cocktail was hurled a Fresno 
State College, California. 

IBM also suffered when a bomb blast 
ripped through the data processing 
headquarters in New York last spring. 

So US executives are understandably 
getting nervy. So much so that a 
company has been set up specifically to 
advise clients on computer protection. 
Called Data Processing Security, it is 
reportedly being called in by scores of 
worried managers. 

Other people are taking a close look 
at their security arrangements 
themselves. Managers who previously 
kept duplicate files in the same room as 
the current files are hurriedly storing 
them elsewhere. 

One computer director is so worried 
he keeps his copies at home; others are 
installing bullet-proof glass to protect 
the computer itself. 

But what of the British manager and 
his computer? 

Generally, security is not a thing to 
be taken seriously, except at the banks 
which have a history of violence. 

"If someone put a bomb in our 
computer department, boy, we'd be in 
trouble", said the computer head at a 
major mail order company. 

To most UK companies the idea of a 
fire or sabotage in the computer 
department is so remote as to be absurd. 

Although fires have happened, to 
considerable cost (Rolls-Royce had one), 
data managers confess that although 
they are provided with fire-proof safes, 
"the files are often just lying about in 
the computer room". 

When it comes to sabotage, the mail 
order manager I spoke to said it could 
never happen, "we're a big happy family; 
we don't have disgruntled 
programmers", he said. 


He was assuming that any file 
wrecking would have to be done by 
someone with an entree to the computer 
department. 

But in the US this has not been the 
case. 

Compete strangers have infiltrated 
and caused havoc before anyone had 
time to raise the alarm. 

IBM, which controls the bulk of the 
world's computer market, recognises the 
sabotage threat. All its most valuable 
data is stored in air-conditioned vaults 
near Nyack, in upstate New York. 

Here in the UK, however, the 
company prefers not to discuss the 
matter of security. 

Where clients are concerned, IBM 
advises on insurance and recommends 
security contractors. 

"We do not set ourselves up as 
experts on this", a spokesman said. 

British banks, on the other hand, are 
fastidious about data security. 

One computer manager, who claimed 
his bank was typical, runs a fleet of 
special vans which collect data from 
computer centres several times a day and 
take it somewhere safe. 

Like most computer users, the banks 
operate a back-up system of so-called 
son-father-grandfather files which are 
constantly updated. 

If the "son" file is accidentally 
destroyed, the theory is that it can be 
reconstituted from the father file, and so 
on. 

Where the banks differ from many 
other computer users is that they 
scrupulously ensure that back-up files 
are not kept in the same room as the 
current ones. 

This sounds an elementary 
precaution, but many companies think it 
is not worth the effort to set up a second 
controlled environment for storing tapes 
and discs. 

What can companies reasonably do to 
protect themselves against data damage? 
Computer experts suggest that first of 
all, simple straightforward devices such 
as fire-proof safes should be used, not 
taken for granted. 

Second, a form of production control 
should be introduced to make sure that 
only authorised people may run 
programs. 

When it comes to duplicate files, 
these should be regularly audited to 
make sure all are properly up-dated, say 
the experts. 

Finally, in particularly vulnerable 
computer-dependent companies, it might 
be worthwhile setting up an independent 
group of security experts to look after 
EDP control systems. 

They could be responsible tor all 
aspects of security from locks and bolts, 
bullet-proof glass and duplicate files, to 
detailed controlled mechanisms within 
programs to protect them from misuse 
by non-authorised operators. 





Measuring is fast and accurate with 



VOIT AMMETERS 



Body 
turns 

180 ° 

& sets in at 
five different 
positions 


KEWSNAP 5 has jaw opening of 1%" with thumb-operated range 
selection. Range selected is automatically identified through a 
viewing window. Four models are available. 


MODEL 

AMMETER RANGES 

VOLTAGE RANGES 

A 

0- 5 & 0- 25A 

of all models ; 

B 

0-10 &0- 50A 

0-150V 

C 

0-30 & 0-150A 

0-300V 

D 

0-60 & 0-300A 

0-600V 


OTHER MODELS AVAILABLE— 



(Left) KEWSNAP 6. Also has 180° revolving body and viewing 
window. Three models give an ammeter range of 0-300A with 
resistance according to model. 

(Centre) KEWSNAP 8. Meter readings can be locked in position. Jaw 
opening IV3". Three models give a current range of 0-300A and 
voltage range of 0-600V. 

(Right) KEWSNAP 9. Multiple range unit with rotary scale which 
moves with range selection Nine voltage, current and ohms ranges 
are provided with current to 900A and voltages to 750V. 


Distributed by: 


J/VCOBY# 

MITCHELL 


SYDNEY . 26 2651 BRISBANE . 2 6467 

MELBOURNE . 30 2491 PERTH . 28 8102 

ADELAIDE . 53 6117 LAUNCESTON . 2 5322 


limited to those that the importer himself 
can provide. No other dealer can carry the 
line, because the price structure allows for 
only one margin. The marketing effort 
tends to be limited, the quantities are 
limited and the image of the product tends 
to suffer from lack of exposure. 

No big name manufacturer is likely to 
accept such a situation for too long. He 
will seek a distributor in the particular 
country who will try to have the product 
handled by as many dealers as possible, 
supporting the product with guarantees, 
service and national promotion. 

In other words, a distributor who will 
market the product in the traditional 
manner. 

It is significant that a number of local 
companies, which started out in a 
combined importer/dealer role, have had 
to split into two companies under 
different names. One company represents 
the overseas manufacturer, and distributes, 
guarantees and promotes his products 
through all outlets willing to handle them. 

The second company operates as just 
another outlet, on a purely competitive 
basis with all other dealers. If it were 
otherwise, that other dealers would have 
nothing to do with the product. So the 
importer-to-dealer marketing structure 
emerges again. 

It may seem that we are defending this 
system. In fact, we are not, for we have no 
connection whatever with any importer or 
dealer organisation. Our role is purely to 
publish a medium through which 
information is disseminated in one form or 
another. 

We are simply pointing out what 
appear to be the hard facts or marketing, 
and how they affect cost. If some reader 
could come up with an answer which is 
practical in the business sense and which 
allows hi-fi equipment to reach the market 
more cheaply, we would be as happy 
about it as anyone else. 

Cut out duty and sales tax? 

An instant answer, to be sure. But 
would it be the right one for the 
electronics industry in the long term? And 
perhaps that means for the nation, in the 
long term. 

AMATEUR EQUIPMENT: We have an 
industry well capable of supplying high 
fidelity audio equipment and a market is 
large enough to warrant local production 
in certain spheres at least. So it can be 
argued that tariff protection is justified. 


RADIO INTERFERENCE 
WORKSHOP, 1971 

A second workshop-style Symposium 
on radio interference is being held at the 
School of Electrical Engineering at the 
University of NSW on the 10th March, 
1971. It is jointly sponsored by the 
University and by the Institution of Radio 
and Electronics Engineers, Australia. 

Basic aims of the workshop are: (1) to 
gain a better insight into the problem of 
electromagnetic interference and (2) to 
seek means at both a technical and an 
administrative level to achieve a reduction 
in interference problems in Australia. 

The Symposium will be conducted in 
four sessions covering the provision of 
technical standards and their use by 
designers, interference from power 
distribution systems, interference in 
mobile and aviation systems, the 
philosophies of compatibility programs 
and associated instrumentation, and a 
review of the effect of interference on the 
RF spectrum in Australia. 
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INQUIRY INTO 
FM BROADCASTING 


The inquiry by the Australian 
Broadcasting Control Board into the 
desirability or otherwise of introducing 
frequency modulation broadcasting into 
the Commonwealth will be held in 
Sydney, Melbourne and Adelaide as 
follows:— 

SYDNEY: From 1st March, 1971, to 
5th March, 1971, in the Theatrette, 
Commonwealth Centre, Chifley 
Square, Sydney. Commencing at 10 am 
on Monday, 1st March, 1971. 
MELBOURNE: From 15th March, 
1971, to 19th March, 1971, at Ian 
Clunies Ross House, 191 Royal Parade, 
Parkville. Commencing at 10 am on 
Monday, 15th March, 1971. 
ADELAIDE: On 24th March, 1971, in 
the Board Room, Australian 
Broadcasting Control Board, 32 South 
Terrace, Adelaide. Commencing at 10 
am. 

Announcing this the Chairman of the 
Board, Mr Myles F. E. Wright, said that all 
persons who had submitted written 
statements to the Board in response to the 
Board's Notification dated 10th June, 
1970, would be advised in writing of the 
time and place at which they would be 
required to attend the Board's inquiries 
for the purpose of giving evidence in 
relation to their written statements. 

Mr Wright added that in response to 
the Board's invitation for interested 
persons to give evidence at its inquiry, a 
total of 39 submissions had been received 
involving 56 witnesses. 


This is not true of equipment used in 
amateur radio stations. 

In the editorial in our December issue, 
we pointed out that the size of the market 
for amateur station equipment in Australia 
is so small that it does not warrant local 
production of tranceivers and other such 
items' expressly designed for amateur 
stations. Yet the practical situation is such 
that, if an amateur wants to import an 
item of this equipment from overseas, he 
has to pay a high rate of duty because it is 
(or contains) a transmitter and/or a 
receiver, not being a battery operated 
portable receiver brought in by a bona fide 
traveller... etc. 

So the tariff goes on protecting an 
aspect of the Australian electronics 
industry that does not exist and is not 
likely to exist. And it does this to the 
disadvantage of amateurs and prospective 
amateurs, who are keen to pursue a 
technologically significant hobby. An 
amateur from Victoria sums it up this 
way: 

Dear Sir, 

I believe that the suggestion for a low 
rate of import duty on specialised amateur 
equipment is well timed and is worth 
pursuing further. 

A reasonably equipped station today 
definitely involves a larger share of the 
family budget than in the 1950s. At the 
same time, the value of this hobby to the 
community has increased and is now 
apparent in the sociological as well as the 
technological fields. 

In these circumstances, it would appear 
that a good case could be made for 
reduced duty on some items and it is to be 
hoped that your articles will stimulate 
some action. 

E. P. (Balwyn, Vic.) ■ 


Now, 

3 ways less distortion. 
As well as250 times 
longer record life! 

Decca Deram, the ceramic cartridge which tests 
have shown to cause less damage to microgrooves 
after 250 playings than most others do after only one. 

Now the Deram goes better still, with an 
elliptical diamond stylus that virtually eliminates the 
3 main causes of distortion. 

Which means you now get even more pleasure 
from your records, as well as ensuring that your 
records give you pleasure far longer. 

The new Deram’s a lot of cartridge for the 
money, as you’ll see from the specifications: Low tip 
mass (0.6 mgm.) High compliance (9 x TO" 5 cm/dyne). 
Low tracking weight (2.5 gms.) Wide frequency 
response (18Hz to 18KHz.) Relatively high output 
(200 mV per 5 cm/sec). 

The Derams are supplied with standard mounting bracket. 


Elliptical 



Decca Deram 


now with elliptical 
diamond stylus 

Sole Australian Agent: British Merchandising Pty Ltd 

Shaw House, 49/51 York St., Sydney, N.S.W. Phone: 29-1571 (3 lines) 
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MIL-R-18546: This specification covers metal clad chassis mounted power 
wirewound resistors. 

C.G.S. Type HS Resistors meet or exceed the electrical and 
mechanical requirements of this specification. 

ELECTRICAL SPECIFICATIONS 


Tolerance: 

Temperature Coefficient: 
HSA 5 to 50 
HSV 10 & HSV 25 

HSC 100 & 200 

Insulation Resistance (dry): 
Dielectric Strength: 


Style 

Power Rating * 


Max. 

Max. 

C.G.S. 

MIL-R- 

18546 

(wi 

C.G.S. 

stts) 

MIL 

Resistance 
Range (ohms) 

Working 

Voltage 

Weight 

Grams 

HSA 5 

RE 60 

10 

5 

0-05 to 8-2K 

160 

4 

HSA 10 

RE 65 

15 

10 

0-05 to 15K 

265 

7 

HSA 25 

RE 70 

25 

20 

0-05 to 36K 

550 

14 

HSA 50 

RE 75 

50 

30 

0-05 to 86K 

1250 

32 

HSC 

100 

RE 77 

100 

75 

0-1 to 50K 

1900 

475 

HSC 

200 

- 

200 


0*1 to 15K 

1900 

475 


HS Types are available in the following tolerances: 
±10%,±5%,±2%,±1%. 

Above 50ft, 

1ft to 50ft, 

Below ift. 

Above 1 Kft, 

4-7ft to 999ft, 

Below 4*7ft, 


O 

25 ppm/ C is standard. 

50 .. 

90. 

30 „ 

50. 

90. 


10,000 Mft Minimum. 

1,000 Mft min., after moisture test, at 100V dc. 

1,000V a.c. peak HS 5 and HS 10 and HSV 10. 
2,500V a.c. peak HSA 25, HSA 50, and HSV 25. 
5,000V a.c. peak HSC 100 and HSC 200. 



(SOLE AGENT) 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFOKD ROAD, CHADSTQNE, VICTORIA—PHONE 56-7231 

MAKUfACMEES Of RADIO 4 ELECTBIUI EQUIPMEMT & (OHMittlffS ~ 
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A fresh look at 
The SWR Reflectometer 


In one form or another this device is widely used to check 
aerial-feedline matching, particularly by radio amateurs. Yet few 
really understand its operation. This article explains not only the 
basic theory of operation, but also the way in which the device 
should be used. 

by JAMIESON ROWE 


If radio transmitters and receivers were 
connected directly to their respective 
aerials, the impedances of the latter 
devices would not be particularly critical. 
Providing the resistive component of aerial 
impedance fell within a reasonably broad 
range, the transmitter and/or receiver 
could be adjusted relatively easily to 
achieve an efficient “match”. 

Unfortunately direct connection to an 
aerial is rarely practicable. In most cases a 
transmission line or “feedline” must be 
used to perform the interconnections, and 
it is the presence of this feedline which 
imposes somewhat more restrictive 
requirements upon aerial impedance. 
Unless the aerial is arranged to present to 
the feedline a purely resistive impedance 
closely approximating the so-called 
“characteristic impedance” of the line, a 
significant proportion of any RF power 
fed up the line from a transmitter will not 
be wholly transferred to the aerial, but 
will be “reflected” back down the line. 

A similar effect occurs if the input 
resistance of a receiver does not match the 
line. Here the mismatch results in an 
effective attenuation of received signals 
fed down the line from an aerial. 

To achieve efficient and effective 
transmission and reception it is therefore 
quite important to ensure that the aerial 
and receiver impedances are matched as 
closely as possible to that of the feedline. 
This is particularly true in amateur radio 
and similar situations where relatively low 
power levels are involved. 

In view of the importance of 
impedance matching, it is unfortunate that 
many radio amateurs and others working 
with radio transmitters and receivers are 
rather hazy about the subject. Theory and 
its practical implications are often ignored 
in favour of little-understood 
rules-of-thumb, while unsuccessful 
modifications made as a result of either 
misuse of a measuring instrument or 
misinterpretation of its readings 
frequently cause incorrect condemnation 
of the instrument concerned. 

An instrument which has often been 
maligned quite unjustly is the SWR 
reflectometer, also known as the 
“monimatch” or “SWR bridge”. This 
handy instrument is capable of making 
quite valid and accurate measurements of 
the forward and reflected power 
components flowing in a transmission line, 
and can thus be a worthwhile aid in 
checking impedance matching. But it can 
only give valid readings if it is carefully 
designed, well constructed, and 
intelligently used; like any other 
instrument, its readings may be rendered 
worthless by ignorant or careless use. 


Although numerous articles have been 
published describing simple reflectometer 
designs, it is the belief of the present 
writer that few if any of these articles have 
given sufficient explanation of either the 
basic theory of operation, or the way in 
which the device should be used if valid 
readings are to be taken. It seems likely 
that this lack of information is at least 
partly to blame for the confusion and 
doubt which are often associated with the 
device. 

To begin with, the reflectometer is 
basically a dual directional coupler. In 
essence, a directional coupler is nothing 
more than two relatively short sections of 
transmission line which are arranged 
sufficiently close together to ensure that 
they are electrically coupled via 
distributed mutual inductance and 
capacitance. 

An important characteristic of such 
coupled lines is that when RF power is 
induced in one line as a result of power 
flow along the other, the induced power 
tends to flow only in the direction 
opposite to the initiating power flow. 
Provided that the coupled lengths of the 
lines are small compared with the 
wavelength of the RF energy concerned 
(allowing for the velocity factor of the 
Lines), and that the line in which the 
power is induced is correctly terminated in 
a matching load, virtually all of the power 


induced in the “secondary” line will flow 
in the opposite direction to that flowing 
through the “primary” line. 

The reason for this behaviour lies in 
the fact that the energy coupled into the 
“secondary” line has two components: 
that which is coupled via the magnetic 
field associated with the distributed 
mutual inductance between the lines, and 
that which is coupled via the electric field 
associated with their distributed mutual 
capacitance. Interaction between the two 
components is responsible for the 
unidirectional nature of the induced 
powen flow, and also determines the 
particular direction in which it flows. 

The diagrams of figure 1 may assist in 
understanding the mechanisms involved. 
Here the distributed mutual inductance 
and capacitance coupling the two lines are 
represented in simplified form by lumped 
components. The “primary” line is that 
connecting the RF generator to the 
(matched) load Ro, while the “secondary” 
Line is that terminated at each end by 
resistors Ra and Rb. 

During each RF half-cycle the voltage 
induced in the secondary line as a result of 
the distributed capacitance between the 
two lines is essentially constant in polarity 
along the coupled length. This component 
of induced voltage, being effectively 
derived from the RF generator by a 
capacitive voltage divider, is accordingly in 
phase with the generator - ignoring, for 
simplicity, the propagation delay in the 
primary line. Thus during the positive 
half-cycles the capacitively induced 
voltage is everywhere positive with respect 
to the common “earth” return, while 
during negative half-cycles it is negative. 

In contrast, the voltage induced in the 
secondary line by the distributed 
inductance between the two lines is not 
constant in polarity along the coupled 
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Figure 1: The simplified equivalent circuit for a directional coupler 
formed by two coupled transmission lines. A coupler of this type forms 
the basis of the SWR reflectometer. 
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length during each RF half-cycle. In fact 
this voltage is actually polarised along the 
coupled length, because its immediate 
source is not the output voltage of the RF 
generator, but rather the current Ip 
flowing in the primary line. Hence during 
the positive half-cycles the inductively 
induced secondary line voltage (which 
appears between the ends of the line) has a 
polarity moving from negative to positive 
in the direction of the RF generator, while 
during the negative half-cycles it has a 
polarity moving from negative to positive 
in the direction of the primary line load 
Ro. These polarities may be deduced from 
Ohm’s and Lenz’s laws. 

The effect of this polarisation of the 
inductively induced secondary line vol¬ 
tage is to assist the capacitively induced 
voltage at the end of the coupled length 
nearest the RF generator, but to oppose 
the latter voltage at the end nearest the 
primary line load. As a result the nett 
induced voltage with respect to earth at 
the “generator” end of the secondary line 
is relatively large, while that at the 
opposite end is relatively small. 

From basic theory, the effective overall 
amplitudes of the inductive and capacitive 
components of induced secondary line 
voltage should be exactly equal, because 
both are determined by the characteristic 
impedances of the two lines and the part 
these impedances play in controlling 
inter-line coupling. In practice the 
components are never exactly equal, 
because of minor side-effects, but with 
careful design the matching can be made 
very close. 

Hence even in a practical situation 
equivalent to that in Figure 1, there is 
almost complete cancellation of induced 
voltage at the “load” end of the secondary 
line. As a result virtually all of the induced 
secondary line current Is flows into or out 
of (on alternate half-cycles) the 
“generator” end of the line, and through 
the load Ra. Negligible current flows 
through the alternative load Rb at the 
opposite or load end of the line, because 
the effective circuit seen by current Is 
consists only of load Ra, the RF 
generator, and the distributed coupling 
capacitance and inductance. 

Virtually all of the RF power coupled 
into the secondary line therefore flows out 
of the “generator” end of the coupled 
section of this line. Providing the 
impedance of the load Ra is equal to the 
characteristic impedance of the secondary 
line, and thus constitutes a matching 
termination, all of this power will be 
dissipated in Ra. Zero or negligible power 
will be fed to load Rb. 

RF power would only be fed to load 
Rb in the event that load Ra did not 
provide a matching termination. This 
would cause some of the induced power to 
be reflected, causing it to travel back along 
the line to reach load Rb “by default”. In 
this case some of the reflected power 
would also be coupled back into the 
primary line, leaving the coupled section 
of the latter at the “generator” end, and 
flowing back towards the generator itself. 

The behaviour described in the 
foregoing is quite symmetrical. Thus if the 
positions of the RF generator and primary 
load Ro in Figure 1 were exchanged, 
coupled power would again flow out of 
only one end of the secondary line. But in 
this case the power would flow into load 
Rb, while Ra would now receive virtually 
no power. 

It should be fairly clear that two 
coupled sections of transmission line arc 
indeed capable of acting as a directional 
RF power coupler. The behaviour of the 
lines is such as to feed power selectively to 
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only one of two matched loads Ra and Rb 
connected to one line, designated the 
“secondary”, this selection being 
determined automatically by the direction 
iij which power is flowing through the 
other or “primary” line. Because of this 
behaviour coupled lines are used 
extensively at VHF, UHF and microwave 
frequencies as signal mixers, combiners 
and samplers. 

In passing it may be noted that the 
power coupled into the secondary line and 
absorbed in the appropriate load will in 
either case be directly proportional to the 
power flowing in the primary line. This 
may seem surprising, in view of the fact 
that the voltages induced in the secondary 
line by the inductive and capacitive 
coupling are initially added together 
algebraically, rather than multiplied. 


whose impedance differs significantly 
from that of the primary line 
characteristic impedance. 

With a mismatch terminating the 
primary line, there will not only be 
“forward” power flow along this line from 
generator to load, but also “reflected'’ 
power Flow from load to generator. Power 
will thus flow in both directions through 
the coupled section of the primary line, 
and hence two different sets of induced 
voltages will be generated in the coupled 
section of the secondary line. 

Happily, the fact that power is now 
flowing in both directions along the 
primary line does not disturb the 
directional coupling properties of the 
lines. They simply separate out the two 
directional components of power flow, 
directing each to the appropriate 
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Figure 2: The basic configuration used by most reflectometers in 
common use. Separate directional couplers are used to monitor forward 
and reflected power flow in the main line. 


However effective multiplication takes 
place because the secondary line current 
which flows is directly proportional to the 
resultant induced voltage, being 
determined by the secondary lirte 
characteristic impedance. It should also be 
remembered that the primary line voltage 
and current, from which the two induced 
components are derived, are similarly held 
in fixed relationship to one another by the 
primary line characteristic impedance. 

A parameter normally referred to as 
the coupling coefficient is used to relate 
the power flowing in the primary line to 
that coupled into the secondary hne. The 
coupling coefficient is a constant at any 
particular frequency, being dependent 
upon the proximity between the two lines. 
However for any given line spacing the 
coupling coefficient varies with frequency. 
In fact it is directly proportional to 
frequency, because both components of 
the induced secondary line voltage depend 
upon a reactive coupling element. The 
reactance of the distributed mutual 
inductance increases with frequency, while 
that of the distributed coupling 
capacitance decreases; both cause their 
respective induced voltages to increase. 

The dependence of the coupling 
coefficient upon frequency does not effect 
the directional coupling performance of 
the lines, because both induced voltage 
components vary together. All that occurs 
is that less power is fed to the appropriate 
secondary line load at low frequencies 
than at higher frequencies. 

How is a directional coupler of the 
type just described used as the basis for a 
re hectometer? The answer to this question 
should become apparent if we return to 
the situation of figure 1, to consider what 
happens if the primary load Ro is no 
longer a matching termination, but a load 

March, 1971 


secondary line termination. Load Ra 
receives power coupled only from the 
“forward” power flowing in the primary 
line, while load Rb receives power coupled 
only from the “reverse” power flow. This 
assumes that loads Ra and Rb are properly 
matched to the characteristic impedance 
of the secondary line, to prevent 
reflections in this line. 

It would thus be possible to use a 
simple coupled line configuration of the 
type shown in figure 1 as a reflectometer, 
simply by fitting high impedance RF 
detectors and indicators across loads Ra 
and Rb. The indicators would give 
readings derived from the “forward” and 
“reflected” power flow in the primary 
line, respectively, and thus permit 
evaluation of the load Ro. 

The readings obtained would be 
directly proportional to the effective value' 
of the “forward” and “reflected” power 
components in the primary line, 
provided that the detectors and indicators 
were calibrated in terms of the power 
delivered to the secondary line loads Ra 
and Rb. 

An alternative approach would be to 
calibrate the detectors and indicators in 
terms of the RMS value of the secondary 
load voltages, whereupon the SWR or 
standing wave ratio on the primary line 
may be calculated from the expression. 


where S is the SWR, Ef is the secondary 
load voltage proportional to “forward” 
power, and Er is the secondary load 
voltage proportional to “reflected” power. 

Although a simple directional coupler 
of the type represented in Figure 1 should 














whoneeds 
40 watts r. ms.? 



WHARFEDALE 


mm 


kaH/va tv * 


Easy sound to live with. 


Obviously, from the demand for 
the Wharfedale “Rosedale”, 
many music lovers have this 
substantial acoustic power 
requirement. Few speaker 
systems can handle 40 watts 
R.M.S. — and only a handful do 
It well. For sheer power handling 
capacity — free of colouration 
— the Wharfedale “Rosedale” 
leads this select group of high 
quality speaker systems. 


With its 15" bass reproducer 
completely isolated from the 5" 
mid-range speaker and the 1" 
high pressure tweeter, the 
“Rosedale” has an effective 
frequency range of 35 — 20,000 
Hz. Naturally it’s a glorious piece 
of furniture which will grace any 
tasteful domestic environment. 
Measuring 24" x 23" x 13V2", 
finishes available include oiled 
teak and polished walnut. The 
Wharfedale "Rosedale” will 
complement the highest quality 
amplifiers and signal sources. 


But you live in a flatl Don’t worry 
— you’ve not been neglected by 
Wharfedale. The “Denton”, a 
bookshelf compact, has been 


designed specifically for you. It 
measures only 15" x 9%" x 9" 
but has a conservatively quoted 
frequency response of 65 — 
17,000 Hz. This covers every 
musical instrument.every overtone. 

With a specially designed 
“Deltaflex” surround for the 8" 
bass/mid-range speaker, the 
major problem of small 
enclosures . . . cone break-up 
. . . has been solved by 
Wharfedale sound engineers. 

The speaker only reproduces the 
signal fed to it — and the 
result is clean bass registers 
and accurate "presence” in the 
mid-range. 


A separate 1" tweeter 
handles all notes and sounds 
over 1750 Hz. Power rating of 
the “Denton” is 15 watts R.M.S. 
These two fine British speaker 
systems are representative of 
the Wharfedale range; you can 
hear them all at your franchised 
Simon Gray dealer. When you 
do, listen for the musical 
transparency that identifies 
Wharfedale — for this intangible 
quality is the reason for 
Wharfedale’s international 
success. 



Australian National Distributors: 



Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101° Telex: 31904 

Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 

Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitener’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
SA: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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Sansui speaker systems look the best on 
the market. And that’s the way they sound . 


Most women prefer Sansui 
speaker systems because 
of the way they look. They 
like the hand carved Ku- 
miko fretwork grilles, the 
carefully selected timber, 
the beautiful proportions of 
the cabinets and the un¬ 
equalled Sansui craftsman¬ 
ship. 

Most men prefer Sansui 
speaker systems because 
of the way they sound. 
Because of the superior 
performance and advanced 
technical specifications. 

Whichever approach you 
prefer, the answer is the 
same . . . Sansui. 

Take the popular SP50 
speaker system. Although 
it’s only 19%" x 12 %" x 
9%", It handles 25 watts 
with ease and has a fre¬ 
quency range of 50 — 
20,000 Hz. A rolled edge 
bass/mid-range speaker is 
used with a patented horn 
type tweeter. With a cross¬ 
over at 7 kHz. the results 
are both surprising and 
satisfying, particularly for a 
compact speaker system. 

Moye up through the range 
to the Sansui SP1500. With 
a 12 " high compliance 
woofer, 6 V 2 " and 5" mid¬ 
range speakers, twin 1 "+iigh 
dome tweeters and cross¬ 
overs at 600 and 6000 Hz., 
the SP1500 has an effective 


frequency coverage of 33 — 
20,000 Hz. and handles 60 
watts of music power. Size 
is 25%" x 123 / 4 " x 15". 
Acoustic staggering of the 
two mid-range speakers re¬ 
sults in musical definition 
rarely heard in medium size 
speaker systems. String 
tone and woodwinds are 
particularly natural and 
easy to listen to . . . suffi¬ 
cient to satisfy the most 
fastidious music lover. 

Finally, let’s look at the 
superb SP3000, prince of 
the Sansui range of quality 
speaker systems. With a 
massive magnet structure 
on the 15" woofer, bass is 
reproduced without color or 
restraint. Total flux is 
187,000 maxwells! At 600 
Hz. an electrical crossover 
introduces a lower mid¬ 
range speaker, the upper 
mid-range being handled 


by an exponential horn 
squawker. At 7 kHz. twin 2" 
cone tweeters take over... 
and then, at .10 kHz. the 
super tweeter. 

Technicalities apart, what 
is the end result? A superb 
domestic speaker system, 
full of vitality and power — 
a system that makes the 
most of original Helmholtz 
principles. Size of the 
SP3000 which is rated at 
80 watts is 25V 4 " x 17V4" x 
11 %". 

We have illustrated just 
three of the Sansui speaker 
systems available at your 
franchised Simon Gray dea¬ 
ler. These are representa¬ 
tive of Sansui’s comprehen¬ 
sive range. Listen to them 
— listen critically. Sansui 
can withstand critical com¬ 
parison — by the most avid 
music lover. Then compare 
Sansui value! 


SOUND SATISFIERS 

Sansui Distributors: Australia, 
excluding W.A.: Simon Gray 
Pty. Ltd. Head Office: 28 
Elizabeth Street. Melbourne. 
3000. Tel. 63 8101*. Telex: 
31904. N.S.W. 22 Ridge Street, 
North Sydney. 2060. Tel. 
929 6816. A.C.T. 31-33 Lon¬ 
don Circuit, Canberra City. 
2601. Tel. 49 6050. N.T. 
Pfitzner’s Music House, Smith 
Street, Darwin. 5790. Tel. 
3801. Old. Sydney G. Hughes, 
154-158 Arthur Street, New 
Farm, Brisbane. 4005. Tel. 
58 1422. S.A. Eilco Sales Pty. 
Ltd., 7-9 Osmond Terrace, 
Norwood. 5067. Tel. 63 4844. 
Tas. K. W. McCulloch Pty. 
Ltd., 57 George Street, 
Launceston. 7250. Tel. 2 5322. 
W.A. Distributors: Carlyle & 
Co. Pty. Ltd., 1-9 Milligan 
Street, Perth. 6000. Tel. 
21 9331. Sansui equipment is 
manufactured by: Sansui Elec¬ 
tric Co. Ltd., 14-1, 2-chome, 
Izumi, Suginami - ku, Tokyo, 
Japan. 


Simon Gray Pty. Ltd., 

28 Elizabeth Street, 
Melbourne. 3000. 

Please send me additional 
information .about Sansui 
speaker systems, 
particularly Model . 

NAME . 

ADDRESS . 

. POSTCODE . 
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If Sansul specify low noise 
silicon transistors in the 
Model AU-101 which costs 
only $139, you can imagine 
the electronic wizardry that 
goes into Sansui’s more 
powerful and more costly 
amplifiers. Designed for the 
future, you get more in 
terms of total performance, 
no matter what price you pay. 
The Sansui AU-101 
outperforms many units 
which are more expensive 
and runs rings around any 
amplifier at the same price. 



Even the lowest priced Sansui stereo 
amplifier has low noise silicon 
transistors throughout. 


Then, of course, you may 
be seeking the ultimate 
solid state stereo amplifier. 
You're looking for the 
Sansui Ail-999. Power 
output is 140 watts into 
8 ohm speaker loads . . . 
and every necessary and 
desirable control facility 
has been incorporated. 
Frequency response is 15 

— 70,000 Hz. + 0.5 dB., 

— 1.5 dB. And the AU-999 
drives no less than three 
pairs of stereo speaker 
systems! 

There are 18 amplifiers in 



the Sansui solid state 
stereo range . . . catering 
for every pocket and every 
possible technical 
requirement. 

When you’re investing in a 
stereo amplifier, listen to 
Sansui at your nearest 
franchised Simon Gray 
dealer. Listen critically. And 
you’ll hear the exciting 
and permanent difference 
Sansui'design and precision 
engineering makes. 

Listen to Sansui soon! 


Simon Gray Pty. Ltd., 

28 Elizabeth Street, 
Melbourne. 3000. 

Please send me details of 
Sansui stereo amplifiers, 
particularly the . 

NAME. 

ADDRESS. 

.POSTCODE. 


BRIEF SPECIFICATIONS: 


SANSUI MODEL AU-101 
Power output:— 

15 watts R.M.S. per 
channel. 

Frequency response:— 
20-60,000 Hz. ± 2 dB. 
Distortion:— 

T.H.D. Less than 0.8% at 
full output. 

Sensitivity:— 3-200 mV. 
Price:— $139. 


SANSUI MODEL AU-999 
Power output:— 

50 watts R.M.S. per 
channel. 

Frequency response:— 
5-100,000 Hz. ± 1 dB. 
Distortion:— 

T.H.D. Less than 0.4% 
at full output. 
Sensitivity:— 2-200 mV. 


StuusuL 


SOUND SATISFIERS 



Sansui Distributors: Australia, excluding W.A.: Simon Gray Pty. Head Office: 

28 Elizabeth Street, Melbourne. 3000. Tel. 63 8101*. Telex: 31904. N.S.W. 28 Ridge 
Street, North Sydney. 2060. Tel. 929 6816. A.C.T. 31-33 London Circuit, Canberra 
City. 2601. Tel. 49 6050. N.T. Pfitzner’s Music House, Smith Street, Darwin. 5790. Tel. 
3,801. Qld. Sydney G. Hughes, 154-158 Arthur Street, New Farm, Brisbane. 4005. 
Tel. 58 1422. S.A. Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood. 5067. Tel. 
63 4844. Tas. K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. 7250. Tel. 
2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd., 1-9 Milligan Street, Perth. 6000. 
Tel. 21 9331. Sansui equipment is manufactured by: Sansui Electric Co. Ltd., 14-1 
2-chome, Izumi, Suginami-ku, Tokyo, Japan. 


SG-SSA-371 
































Apart from the confirmation of your good 
judgment, your new Thorens TD 125 offers: 

• Transistor-governed 16-pole synchronous 
motor. 

• Electronic speed selector. 

• Variable control + 2% on all three 
speeds. 

® Illuminated stroboscope. 

• Built-in levelling device. 

• Dynamically balanced 7Vi lb. 12” turn¬ 
table. 

• Belt drive. 

• Interchangeable pick-up mounting 
board. 

• Wow and flutter ± 0.08%. 

• Rumble — 68 dB. 

• Available with or without tone arm and/ 
or base. 

Or the Thorens TD 150 Mk. II . . . 
Produced with the same painstaking preci¬ 
sion, the TD 150 Mk. II shares many fea¬ 
tures with the TD 125. Rumble is reduped 
to the stage where measuring becomes 
extremely difficult ... the heavy non¬ 
magnetic zinc alloy platter weighs 7 lbs. 
and absorbs slight speed variations. Look 
at these specifications! 



Thorens Model TD 125 


Thorens Model TD 150 Mk II 
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Simon Gray Pty. Ltd., | 

28 Elizabeth Street, Melbourne, 3000. 

Please send me details on the Thorens Model TD 125/TD ■ 
150 Mk/11. and the name of my nearest Simon Gray dealer. 1 
(Strike out model not required.) | 

NAME.ADDRESS. J 

.POSTCODE. I 

--- 1 



Australian National Distributors: 



Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * 

Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 
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INTERSTATE REPRESENTATIVES: ° 1 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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thus be quite suitable for use as a 
re flee tome ter, to the best of the present 
writer’s knowledge this particular 
configuration has not actually been used 
in any design published to date. Most 
published designs use a modified 
configuration based on two directional 
couplers, as shown in figure 2. Here one of 
the secondary lines is used to derive an 
indication of “forward” power flow, while 
the other is used to indicate “reflected” 
flow. 

With this configuration it is usual for 
the secondary lines to be provided with a 
matched termination only at the ends to 
which power is coupled from the primary 
line component indicated by the other 
secondary line. Thus the line used for 
“forward” indications is terminated at the 
end nearest the primary line load, to 
absorb the “reflected” power coupled into 
the line. Similarly the line used for 
“reflected” indications is terminated at 
the RF generator end, to absorb the power 
coupled from the “forward” component. 

The fact that the secondary lines are 
not provided with a matched termination 
at the “active” or detector ends does not 
effect operation as a reflectometer, as the 
detectors are still presented with the full 
induced secondary line voltages, and thus 
still give readings proportional to 
“forward” and “reflected” power flow. 
However the lack of correct matching 
causes most of the coupled power fed to 


A second, though somewhat academic 
disadvantage with this type of 
reflectometer is that because two different 
secondary lines are used, it is not possible 
to ensure that both directional couplers 
possess precisely the same coupling 
coefficient. This is accordingly a source of 
measurement error, although with careful 
design and construction it is not difficult 
to achieve coupling coefficients matching 
to within a few per cent. 

Although two meters are shown in 
figure 2, a common variation is to employ 
a single meter, with a switch to connect it 
alternatively to either detector. When this 
is done it is also usual to fit a 
potentiometer or variable resistor in the 
metering circuit, to allow the meter to be 
set for a full-scale reading in the 
“forward” position. The meter scale can 
then be calibrated from expression (1) 
given earlier, to permit the “reflected” 
indication to be read directly in terms of 
SWR. 

Because the reflectometer 
configuration shown in figure 2 is very 
popular, the initial reflectometer design 
which has been produced for the “VHF 
Powermatch” system uses this 
configuration. The design is a novel one, 
employing directional couplers based on 
micro striplines etched from copper 
laminate board, and obviates many of the 
constructional and adjustment problems 



Figure 3: The reflectometer configuration proposed in this article by 
the author , and based on a single directional coupler with matched 
terminations and detectors at each end. 


each detector to be reflected back along 
the secondary lines. 

Most of this reflected power passes 
right along each secondary line, to be 
absorbed by the matched loads Ra and 
Rb, and causes no further problem. 
However a proportion will inevitably be 
coupled back into the primary line during 
the return through the coupled section. It 
is this component which can cause trouble 
due to spurious radiation. 

The power reflected from the detectors 
will not possess a pure sinusoidal 
waveform, but will be distorted due to the 
non-linearity of the detector diodes. In 
other words, the reflected power will 
contain harmonics. And because the 
coupling coefficient of the directional 
couplers is directly proportional to 
frequency, it will be these very harmonics 
which will be coupled most efficiently 
back into the primary line. 

A disadvantage of reflectometers of the 
type shown in figure 2 is therefore that 
they tend to generate harmonics of the 
signal frequency, and inject these 
harmonics into the line. Hence as the 
harmonics constitute spurious signals 
which are potentially capable of causing 
interference with other services, this type 
of device should never be left permanently 
in a transmitting feedline. 
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experienced with earlier designs. It has 
been found to operate reliably to beyond 
450MHz. 

Despite this, it is the belief of the 
writer that a design based on the single 
line directional coupler of figure 1 would 
be a more elegant one, and one potentially 
capable of improved performance. Such a 
reflectometer is shown in schematic form 
in figure 3, as it might be arranged for 
single-meter operation. 

Having only a single coupled line, this 
configuration involves a single coupling 
coefficient for both the “forward” and 
“reflected” functions; it is thus 
automatically balanced, providing the two 
secondary line terminations are matched. 
(This matching can easily be achieved 
empirically, if necessary, by adjusting in 
each case for a minimum reading of the 
detector at the opposite end of the 
secondary line.) Because both ends of the 
secondary line are closely matched, the 
effective generation of harmonics by this 
type of device should be significantly 
lower than with the configuration of 
figure 2, yet no additional components are 
involved. 

In short, the configuration of figure 3 
seems to the writer to be a most promising 
one. It is therefore proposed to examine 
this approach more closely as soon as time 


PRINTED 

CIRCUIT HOARDS 

SUMMIT ELECTRONIC SYSTEMS 
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permits, with a view towards bringing out 
an improved reflectometer design for the 
Powermatch system. 

Before concluding this discussion of 
the SWR reflectometer, it would no doubt 
be very worthwhile to give at least a brief 
explanation of the way in which it should 
be used. 

If perfectly lossless transmission line 
could be used to make the connection 
between a transmitter and the aerial, all of 
the power fed into the line by the 
transmitter would be conveyed to the 
aerial. Conversely any power reflected 
back into the line by the aerial would be 
fed in its entirety back down to the 
transmitter. In such an “ideal” (and quite 
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hypothetical) situation, the ratio between 
the “forward” and “reflected” power 
components flowing in the line would be 
constant along its length. Hence the SWR 
would be the same at all points on the 
line. 

In such a situation, it would not matter 
in the least where the reflectometer was 
inserted in the line to examine the power 
flow components and gauge the aerial 
matching. It could be inserted at the aerial 
end, at the transmitter end, or at any 
convenient place in between. 

Unfortunately, practical transmission 
lines are not lossless, but always tend to 
absorb some of the power passing through 
them, and dissipate this power as heat. 
Open-wire lines also tend to lose some of 
the power by radiation. It is this lossy 
nature of practical transmission lines 
which is responsible for the restrictions 
which must be imposed upon reflec¬ 
tometer placement. 

Because of line losses, not all of the 
power fed into the line by the transmitter 
ultimately reaches the aerial; and 
conversely, not all of the power reflected 
back along the line by the aerial will 
return to the transmitter. The ratio 
between the “forward” and “reflected” 
power components will therefore no 
longer be constant, but will alter 
progressively along the line. At the 
transmitter end the “forward” component 
will be at maximum amplitude, while the 
“reflected” component will be at 
minimum amplitude; the converse 
situation will apply at the aerial end. 

Hence the SWR of a practical 
transmission line feeder is not the same at 
any point, but reduces progressively as one 
moves back from the aerial to the 
transmitter. The amount of reduction 
depends, as one might expect, upon the 
losses contributed by the line. 

An example may perhaps make this 
clearer. Consider the case where the 
transmission line losses are only modest: 
3dB. Even with this quite typical figure, 
the power lost in the line tends to be quite 
severe. If say 100 watts are fed into the 
line by the transmitter, only 50 watts will 
actually arrive at the aerial end. 

Let Us say that the aerial is 
significantly, but not drastically 
mismatched to the line: it has an SWR of 
2:1 (ie, if the line impedance is 75 ohms, 
it represents a resistance of either 150 or 
37.5 ohms). This means that of the 50 
watts reaching it from -the line, only 44.4 
watts will be delivered, 5.6 watts being 
retained and reflected back down the line, 
according to the relationship 


Pr = Pf. 


(S + l) 2 


where Pr is the reflected power, Pf is the 
incident power, and S is the SWR of the 
load (aerial). 

Because of the 3dB line loss, only half 
of the reflected power will reach the 
transmitter end of the line: 2.8 watts. The 
ratio of “forward” to “reflected” power at 
the transmitter end will thus be 100/2.8. 
This corresponds to a quite acceptable 
SWR of 1.46:1, from the expression 


_ yfrf + yfer ... (3) 

\4>f - V^r 

It may thus be seen that the effect of 
line losses is to produce a significant 
difference between the SWR present at the 
transmitter and aerial ends of the feeder 
line. Not surprisingly, this difference is 
directly proportional to line losses: the 
greater the losses, the greater the 
difference in SWR between the two ends. 

With a feeder having 6dB loss, the 
aerial of the foregoing example having an 


SWR of 2:1, produces at the transmitter 
end an SWR of only 1.18:1, while a 
seriously mismatched aerial having 3:1 
SWR will still only produce an SWR of 
1.29:1 at the transmitter. In fact with a 
feeder having this order of power loss, the 
aerial could fall off the mast altogether, 
and the SWR at the transmitter end would 
still be a respectable 1.67:1! 

What does all this mean? Simply that 
the effect of line loss is to cause the SWR 
at the transmitter end of the feeder to be 
significantly different from, and in the 
extreme case quite drastically different to, 
the SWR at the aerial end. 

Because of this difference, simple 
measurements made at the transmitter of a 
feedline do not permit a true evaluation of 
the situation at the aerial end. This is true 
regardless of the measuring instrument 
concerned, whether it be a reflectometer, 
a slotted line, or one of the various types 
of impedance measuring bridges. Only a 
complex measuring system based on 
time-domain or frequency-domain analysis 
is capable of performing measurements 
accurately and validly from the 
transmitter end. 

Hence because it is really the 
aerial-feedline matching situation which is 
normally of greatest interest, there is only 
one correct place to make measurements: 
as close as possible to the aerial end of the 
line. This applies not only for a 
reflectometer, but also for a slotted line or 
impedance bridge. 

It is sometimes claimed that the reason 
why a reflectometer should be connected 
at the aerial end of the line is that there is 
supposedly a lower “apparent” SWR seen 
by the device at the transmitter end, the 
reflectometer having been “led astray” by 
some mysterious force unknown. From 
the foregoing it should be clear that this 
explanation is both false and misleading, 
for the reason that the SWR at the 
transmitter end of the line is not just 
“apparently” different from that at the 
aerial end - it is in fact different. 

Because of line losses the reflected load 
impedance at the transmitter end of the 
line is always closer to the characteristic 
impedance of the line than that at the 
aerial end, giving a smaller effective 
mismatch ana a more favourable SWR. 
This situation is quite real and objective, 
and in reporting it the reflectometer is 
making a perfectly valid measurement. 
The problem is that the situation at which 
the measurements are made is simply not 
the one in which we are really interested. 

It is true that some reflectometer 
designs are not in a form which permits 
convenient measurements at the aerial end 
of the line. Most commercial units have 
the directional coupler and detector 
section in the same case as the indicating 
meter, which can make the operation 
quite awkward. However it is entirely 
feasible to have the coupler-detector 
section remote from the meter, which 
permits quite rapid and convenient 
measurements. The instrument to be 
described shortly uses this approach. 
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A READER BUILT IT! 


High output ignition timing light 


One disadvantage of the simpler type of timing lights is their limited 
light output. This version, using a xenon filled strobe tube, has a 
high output, much more suited to high ambient light conditions. 


Here is a description of a power timing 
light I have constructed. I make no claim 
for the originality of the power supply, 
which is from the GDI system of August, 
1970. The rest of the circuit works 
effectively and is not complicated or hard 
to duplicate. 

The operation of the unit is as follows. 
The inverter provides 300V for the luF 
dump capacitor connected to the flash 
tube. The plug connector, as described, 
acts as a low value high voltage capacitor 
connected to the spark plug. 

Every time the plug fires a pulse is fed 
to the base of the BC108 and a small 
amount of base current will How. This 
flow is amplified by the BC108 and is used 
to trigger the SCR which, in turn, 
connects the luF capacitor across the 
trigger coil primary. The pulse from the 
trigger coil secondary fires the Hash tube. 

The neon lamp in the pulse line was 
included to protect the input capacitor 
(.047uF) in case the spark plug capacitor 
breaks down. The silicon diodes connected 
to the base of the BC108 perform a similar 
function. These latter, shown as lN4004s, 
could be any general purpose silicon 
diode. Similarly, the BO 08 could be 
almost any general purpose silicon NPN 
type. 

Although I have not tried it, it may be 


Details of the 
simple coupling 
capacitor used to 
derive a trigger 
pulse from the 
number one spark 
plug. Provided the 
insulation is 
adequate , any one 
of a number of 
other arrangements 
would be possible. 


L 

1/4" 

r 

i" 

L 

1/4" 

r 



■ PLUG CAP SOLDERED TO COPPER PIPE 

5/16" DIA. COPPER OR BRASS PIPE COVERED 
WITH 3/8" DIA. HARD PLASTIC TUBE 


TINNED COPPER WIRE. ATTACH TRIGGER LEAD 
AND COVER WITH ARALDITE. 


TO TRIGGER CIRCUIT 


HT TERMINAL SOLDERED TO COPPER PIPE 


possible to trigger the lamp directly from 
the spark plug voltage. I wanted to keep 
the HT voltage separate from everything 
else in the circuit. For this reason I added 
the SCR circuit. 

The silicon diode in series with the 
battery supply is to prevent the idiot 
element from damaging anything by 
connecting things back to front. The 6V 
zener diode is to prevent continious firing 
of the lamp by voltage spikes on supply 
line. 

(Submitted by: Mr A. Abbott, C/O 
Telephone Exchange, Longreach, 
Queensland, 4730.) 

(Editorial note: Whenever a timing 
light is used on a car engine, extreme care 
should be taken to avoid accidents 


involving the fan. The timing light will 
make the fan appear stationary and, since 
many timing marks are located in the 
vicinity of the fan, the wisest procedure is 
to remove the fan belt. As well as 
eliminating any risk, it makes it a good 
deal easier to locate the lamp in the best 
possible position.) 

iiiimiiMiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiuiiiiiniiiiiiiiiiiiiiiiiiiinmiiiiiiiiiiiiiiiiiiiiii 

(Editor's Footnote: “Reader 
Built It" projects are published for 
the general interest of experimenters 
and as a source of ideas. Based on 
reader's contributions , they have not 
been tested in our laboratory and we 
cannot accept responsibility for 
them.) 



Although it might be possible to trigger the lamp directly from the ignition pulses , with some simplification, 
the system is sensitive enough to respond to capacitively coupled pulses. 


£5. 
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VOLTAC Variable Autotransformers 


PRICE 

SalesTaxextra 

$10.70 

$16.50 

$18.60 

$25.80 

$48.50 

$64.00 

$112.00 


Current 


TYPE 


PI Panel Mounting 
BP3 Panel Mounting 
BP5 Panel Mounting 
SB5 Bench Mounting 
SB10 Bench Mounting 
B15 Bench Mounting 
B25 Bench Mounting 

15 per cent Sales Tax where applicable. FREIGHT EXTRA1 
The above also available In 3-phase combinations. Prices on application 






PS 64 Specially for tape recorders . . . $14.00 

PS 82 Specially for transistor radios . . $9.00 

• 6 or 9 Volt (Nominal Voltage) selected by external switch. 

• Double insulated for absolute safety. 

• Handsome cabinet complete with 3-pin power point plug 
and radio lead with plug. 

• Measures a compact 31 in. x 21 in. x 2 in. 

• Suitable for any 6 or 9 Volt Battery Operated Transistor 
Equipment. 

PS 104 SPECIALLY FOR TAPE RECORDERS $21.45 

• Output Voltage 4.5V, 6V, 7.5V, 9V and 12V DC by selector 
plug, max. current 0.5A. 

• Size — 4 in. wide x 21 in. high x 51 in. deep. 


ALL SALES TAX AND POSTAGE PAID 


PANBRAKE Bench Mounting 
METAL FOLDER 

Invaluable for design prototypes, model shops 
and hobbyists in every field where light sheet 
metal work is used. 

FOLDS —angles from 175 deg. to 85 deg. 
18 in. long. FORMS —pans (chassis) from 
1 in. x 1 in. to 161 in. Maximum depth 
of pan—11 In. Makes channels from 1 in. 
upward by 18 in. long. 2-section decora¬ 
tive trims, etc. 

CAPACITY — Aluminium to 13-gauge mild 
steel to 21 gauge. 1 in. bedplate adjust¬ 
able by cam—multiple slots permit a range 
of 14 pan sizes from i in. to approx. 
161 in. SIZE: 20 in. x 4 in. WEIGHT: 
17 lb. Mounts with 4-5/16 bolts. 


"Adel" cuts round, square or irregular 
holes and shapes to any size over 7/16 
in. and notches and trims undersized 
holes to fit points. Capacity - Steel to 
18-gauge. Aluminium or Copper to 16- 
gauge^ Punching, Bakelite, Plastics, etc. 


Comprises Wooden Carry¬ 
ing Case . . . Reamer 

Tommy Bar . . . l£ Die 
. . . plus 5 combination 
Die-Cutters to suit f in., 
$ in., i in., 1 in., 1£ in. 
standard valve sockets. 


Replacement Cutting Punch $3.95 


POST FREE. Anywhere in Australia and Territories. 


J. H. M A G R A T H & CO. PTY. LTD. 
208 Lt. Lonsdale St., Melbourne, Vic. 3000. Tel. 663 3731 
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A READER BUILT IT . . . continued 

Tester for two-stroke magneto coils 


When the ignition system on your two-stroke motor gives trouble, 
what do you blame? The plug? The points? The capacitor? Or the 
coil itself? When the first three check out and the coil becomes the 
prime suspect some means of testing it is obviously required. This 
tester is simple enough for anyone to build. 


In any service department dealing with 
small two-stroke motors, there is always a 
need to test the performance of magneto 
coils. Typical users would be those who 
service motor mowers, motor cycles, small 
outboard motors, etc. 

The unit about to be described was 
developed from a prototype which was 
originally installed in the motor mower 
service section of a large electrical store. It 
was very simple - in fact almost primitive 


should be possible to draw a strong, blue, 
audible spark. A weak yellow spark will 
die under compression. 

Be sure to keep your fingers away from 
the bare end of the HT lead so that the 
spark will not jump to them instead of the 
frame. 

The above test is for a complete coil 
still connected to the machine. For coils, 
complete with laminations, but not 
associated with any motor, the test 



The circuit is simple and most of the parts could he found in the 
junk box . A possible refinement would be proper spark gap, 
preferably adjustable, as an aid to judging coil performance. 


- bulky, and not particularly economical 
when in constant use, since it derived its 
power from a large 6 V dry battery. 

Breaker points for the unit were taken 
from a Remington shaver motor, the 
mechanism being modified to take its 
drive from a discarded gramophone motor 
n a an intermediate drive wheel. 

In spite of all these limitations it has 
done a very good job and is still in use. 

When the firm concerned opened a 
new store a smaller, more compact unit 
was required for counter testing of coils 
brought in by customers. Hence the need 
to evolve a more compact, more 
convenient unit. 

It consists of a filament transformer or 
any power transformer having a 6.3V 
winding rated at 2A or higher. We chose a 
filament transformer because of its small 
size. 

This 6.3V is fed into a conventional 
bridge rectifier and filtered by a 5000uF 
electrolytic capacitor. This arrangement 
gives reasonable regulation for an 
application of this kind. The output from 
this is used to drive a 6V vibrator and 
energise the primary of the coil under test. 
The vibrator points simulate the action of 
the motor points. 

The unit is very simple to operate. 
Make sure the points in the machine itself 
are open or place a piece of cardboard 
between them. Connect the positive and 
negative leads to the appropriate coil 
connections, hold the secondary lead 
about 'Ain away from the frame of the 
system, and press the test button. It 


procedure is the same, except that the 
capacitor Cl must be switched into 
circuit. 

The capacitor in this unit is a “Victa” 
type, as this is the type of mower most 
frequently tested. However, the choice is 
not critical and this capacitor works just as 
well with all other types tried. 

If a coil only, without laminations, is 
to be tested, it is necessary to provide a set 
of laminations. We mounted a set on the 
front panel of the test box. They were an 
old set removed from a Kirby Lauson 
magneto and are about the smallest 
available. Almost any coil will slip over 
them. 

Ability to judge the performance of a 
coil is best acquired by testing known 
good coils or new stock coils and making a 
mental note of the performance. 

The unit was housed in a sloping front 
box large enough to house all the 
components, and fitted with a carrying 
handle. The power lead should be long 
enough to reach any service job likely to 
be brought into the shop. The leads with 
alligator clips attached should be long 
enough to reach into the magneto after 
the flywheel has been removed. 

In the event of a poor spark being 
obtained, the fault may be either in the 
coil or the capacitor. If the latter is open 
circuit, switching in the capacitor in the 
tester should restore normal operation. 

A further refinement is to fit a coil to 
the unit, which may then be used to test 
spark plugs. 

(Submitted by: Mr R. Bayley, 14 
Jennifer Crescent. Thirroul, NSW 2515.) 
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CASSETTE MANUFACTURE IN SYDNEY 


From Raw Materials to Recorded Tapes 


We recently had the opportunity to see in operation the magnetic tape 
and stereo cassette manufacturing facility, established recently at St 
Peters, near Sydney, by the Olims group. Here, bags of iron oxide go 
in at one end, and finished pre-recorded cassettes and recording tape 
are the end products. 


by Neville Williams 


Stacked against a wall, the bags of iron 
oxide might easily be mistaken for bags of 
lime or cement, such as one sees in a local 
hardware store. However, the dust that 
covers the bags and the surrounding area is 
not grey like cement or white like lime; it 
is a reddish-brown colour, like the coating 
on magnetic recording tape. This is hardly 
surprising, since ; t is one of the materials 
used in the manufacture of the magnetic 
coating. 

Chemically, *he iron oxide is akin to 
rust but Harry Guss, who is concerned 
with this section of Olims’ plant, explains 
that the individual particles, both 
chemically and physically, have been 
processed to exhibit magnetic 
characteristics suitable for audio tape 
production. 


As with most fine powders, the 
particles in the iron oxide tend to form 
clumps, and since even distribution of the 
oxide particles throughout the coating 
material is essential, these clumps must be 
dispersed and every particle coated with 
the binder material used in the 
manufacture of the coating. This is 
achieved by mixing the oxide and the 
binder in a ball mill - a large steel drum 
containing thousands of small steel balls. 

The powder and the binder (a 
lacquer-like liquid) are put in carefully 
controlled quantities into the drum, which 
is then rotated slowly for a long period by 
an electric drive motor. As the drum 
rotates, the balls are continually falling 
through the mix, breaking down the 
clumps and separating particles from other 


particles in a continuous wiping action. 

One might assume that the ideal would 
be to continue treatment in the ball mill 
until the particles themselves had been 
ground to minute dimensions and the 
“paint” reduced to the smoothest possible 
consistency. In fact, to carry the process 
to this stage would be to render the 
coating quite unsuitable for an audio tape. 
Processing in the ball mill must be 
continued only long enough to separate 
the particles without interfering with their 
individual structure. 

In other respects the mixture must be 
formulated as a paint, with suitable 
consistency, suitable adhesive qualities and 
suitable drying qualities. It is referred to as 
a paint and smells like a paint — or 
perhaps a lacquer. From time to time, 
samples are taken and checked for 
physical qualities and a blob on the end of 
a straw is placed in a magnetic field in 
such a way that its BH (magnetisation 
curve) can be displayed on a cathode-ray 
oscilloscope. 

A detailed log is kept of the data 
applicable to each batch of paint and each 
batch is kept entirely separate from other 
batches. This is done so that, if a 
production run of tape should exhibit 
non-standard characteristics, the history of 
its coating can be traced right back to the 
oxide from which it came. 

Once a coating has been formulated, it 
must be kept in a fairly constant state of 
agitation to prevent the particles from 
settling, much as happens with tins of 
ordinary paint. 

The tape itself starts off as a roll of 
clear plastic film, typically about 12in 
wide, of carefully controlled thickness but 
otherwise not unlike a roll of plastic film 
. that might be bought for domestic or 
! commercial purposes. The oxide coating is 
applied to the film to a closely controlled 
thickness by a “rolling-on” process. 

The coating to be applied to the plastic 
base is first sprayed on to a polished steel 
applicating roller, but before it is 
transferred to the base, it is carefully 
graduated to a precise thickness by a 
highly polished steel metering roller set at 
an exactly calculated distance from the 
applicating roller. The surplus paint 
removed from the applicating roller in this 
fashion is cleaned off the metering roller 
by a scraper bar, and falls back in the 
storage reservoir for re-use. 

The coated plastic film now passes 
slowly through a long drying oven before 
being wound onto a large spool to await 
the next stage of its use. This drying oven 
is nearly 300ft long, and is a square 
section metal tunnel, looking something 
like a large air conditioning duct, through 
which hot air is pumped, at a temperature 
of around 220°F. Solvents used in the 
manufacture of the coating paint are 
highly volatile, and the fumes given off 
during this drying process must be quickly 
taken off, to prevent a dangerous build up 
of explosive gases in the oven. For this 
reason, the hot air passed through the 
oven is pumped through at a fairly fast 
rate. 





The start of the production process leading to finished pre-recorded 
cassettes. These bags of iron oxide are the principle ingredient in the 
manufacture of the magnetic coating for the recording tape. 



















At this stage, then, we have rolls of 
coated film, approximately 12in wide. As 
a next step, this roll has to be sliced 
accurately to the required width of the 
finished product. To date, most open 
spool audio tape has been Viin wide, but 
the tape used in cassettes is closer to l/7in 
wide. 

For slitting, the plastic film is drawn 
between rollers whose surfaces are ground 
with slots and lands exactly the width of 
the desired slices. These rollers mesh, so 
that the respective slots and lands have a 
scissor-like action. As the film is drawn 
between the rollers, it is cut into ^-inch or 
1/7-inch tapes and wound on individual 
spools. 

When standard play tapes are being 
prepared, using the thicker acetate type 
materials, slicing is a fairly routine matter, 
but when the thinner materials used for 
long play and double play tapes are being 
sliced, and more particularly when the 
l/7in width tape is being prepared, 
problems are posed by the relative frailty 
of the material in a large machine. 
However, these problems are overcome by 
careful handling. At this stage, the tape is 
ready for respooling, either for sale as 
blank tape, or for use in pre-recorded 
spools or cassettes. 

When the tape is being cut into Vain 
widths, for sale as such, it is loaded 
directly on to the appropriate size of 
spool, and the operator is required to 
change the spools as soon as the 
appropriate amount of tape has been 
loaded. However, with l/7in tape, a spool 
with sufficient capacity to accommodate 
the whole length of the original roll is 
used, so that the slitting and loading 
operation can continue in uninterrupted 
fashion for a whole roll. The loaded spool 
of l/7in tape is called a “biscuit”. The 
biscuits, when ready, go to the section 
concerned with the recording of tapes for 
cassettes. 

The manufacture of pre-recorded 
cassettes is a major activity at the dims 
plant and is an interesting process to 
follow through. At present, Olims are not 
marketing cassettes directly but are 
manufacturing on a contract basis for a 
variety of labels. 

The program material for a particular 
cassette normally reaches the Olims plant 
as a tape master - probably the same 
master that has been used in another 
factory to produce disc pressings. 
Recording companies are now tending to 
coincide cassette releases as far as possible 
with disc releases so that any publicity for 
the one is valid for the other. In fact, on 
more than one occasion, cassettes have 
been dubbed from the plated metal master 
of a newly released disc. 

In Olims 1 mastering room, the 
recording engineer listens critically to the 
master tape and observes its levels and any 
characteristics that might require special 
attention. For example, he decides 
whether the treble can stand to be boosted 
to offset the anticipated high frequency 
loss in a cassette and playback system. If 
the master already exhibits tape noise or 
high frequency distortion, this would be 
the signal to leave the treble unboosted. 

While the recording engineer obviously 
hopes for top quality master tape, this is 
not always forthcoming. Sometimes levels, 
frequency balance and stereo balance all 
have to be manipulated to get the most 
acceptable result. There have even been 
occasions when the tape master supplied 
was so poor that a better cassette was 
copied from a disc pressing of the same 
program obtained from another source! 

The Scully equipment in the mastering 
room, assembled into a console by Olims* 
engineers provides the necessary 



Raw materials for the “paint” used to coat the magnetic recording 
tape are mixed in this large hall mill. 



The coating machine , which applies the “paint” to the plastic base. 
The metering roller , which controls the thickness of the layer , can he 
seen in the foreground. 


ci cnToniLu. 













Peter Clark says:- 
fjjjl Come to Mag-Sound 
J&K where the Bargains are!!! 


PLUS SYDNEY’S BIGGEST LIST OF FREE SERVICES AND EXTRAS! 


If you can’t come to our two luxurious town show¬ 
rooms, 'phone and invite one of my experts to 
come to your home. Advice and quotes on the 
type of Hi-Fi system most suitable to you will 
be given at no charge or obligation. Our prices 
are “discount” prices! Our guarantee is a 
TWELVE MONTHS’ guarantee! Free installation! 


Free membership of our tape-cassette exchange 
club! 10 experts to serve you. And remember we 
always have, in addition to the world’s top-brand 
equipment, LOTS OF "DEMO” MODELS, guaran¬ 
teed “USED” MODELS, all well-nigh perfect, 
many at HALF-PRICE, for CASH or TERMS UP 
TO 2 YEARS, with tiny deposits! Come to where 
the action is! ! ! 



“EXECUTIVE” 


4-piece Hi-Fi system with 
amplifier, turntable , 2 speakers. 


60 Watt Solid-state Stereo 
Hi-Fi Phono System 


"Kenwood" TK 250 amplifier 
with B.S.R. McDonald Turntable! 


The 

Complete 

System 


You Save $75 

from individual component prices 


DEPOSIT $39, ONLY $3.50 WEEKLY. This special M.S. ensemble 
is one of the best values ever offered! The Kenwood TK 250 
amplifier is an all-transistor wizard with a frequency response 
from 20 to 50,000 Hz. The slightest musical nuance is reproduced 
with uncanny fidelity. Turntable is famous B. S. R. McDonald 
stereo with magnetic cartridge in cabinet with plexiglass cover. 
Speaker system is the M.S.I. GT500 special with an 8 inch and 
2 ,inch co-axial speaker, each in large cabinet of Danish Walnut. 
Tiny deposit and $2 weekly for this Model M.S.I. power-packed 
amplifier in smart modern walnut finish! TOP-NOTCH perfor¬ 
mance. 


“JUNIOR EX.” 

Four pieces: Amplifier, 2 speakers, 
Garrard auto or Sony manual player 

20-Watt Stereo Player 
Hi-Fi Phono System 

Featuring Moc/e/'MS./. Silicon 
Transistor Amplifier for$2weekly 


Tiny deposit and $2 weekly for this Model M.S.I. power 
amplifier in smart modern walnut finish. TOP-NOTCH 
mance’. Garrard Automatic or Sony manual 4-speed 
player unit on base. V-10 Cartridge with Sapphire stylus fi 
1000 playings. Two GT50 Acoustic Suspension Speaker Si 
designed for bookshelves, each in a cabinet. One BASS sp 
one Tweeter speaker, cross-over network. Cabinet, acoust 
designed in Scandinavian Walnut. 


The 

Complete 

System 


You Save $99 

from individual component prices 



City at $87 George St., 
one door from Kodak, 

TeL: 29-3371 

Parramatta, op. Astra Theatre, 
20 Macquarie St., 

Tel.: 635-0830 


















flexibility. It gives facilities for bass and 
treble slope in each channel and turnover, 
plus the facility to add a hump into any 
desired portion of the spectrum. There are 
facilities to modify the stereo balance and 
an automatic limiter which, fortunately, 
needs to be used only rarely. 

What comes out of the mastering room 
is a master dubbing from which the 
cassette copies will be made. It comes out 
of the mastering room on an ordinary 
large spool of Vi-inch tape. 

In the dubbing room, where Gauss 
equipment is used, the tape is run off the 
spool into a tray about three-feet square, 
covered with a clear plastic lid. In the tray, 
the tape lies on edge in a complex array of 
loops. The beginning of the tape is led 
through a tape playback deck, taken back 
into the tray and joined first to a short 
length of tape containing a cue tone and 
then to the finish of the tape. The dubbing 
master is therefore formed into an endless 
loop, just long enough to contain the 
recorded program plus a short length of 
cue track. 

A gentle blast of air blows against the 
tape and keeps it away from the point 
where it enters and leaves the tray. 
Arranged in this way, the dubbing master 
can be fed through the mechanism at a 
speed no less than 32 times the speed at 
which it was originally recorded. It is 
uncanny to watch the swirls of tape as 
they wriggle their way from inlet to 
outlet. Every half minute or so, a flash of 
white on the tape indicates that the splice 
has gone through. 

Only rarely does the tape ever tangle - 
fortunately. 

Travelling at 32 times its normal speed, 
the dubbing master produced signals at 32 
times their normal frequency from the 
replay heads. These signals are copied on 
to spools of 1/7-inch tape also travelling at 
32 times their normal replay speed - or at 
60 inches per second. All four tracks on 
the stereo cassette are copied 
simultaneously in the one pass through the 
heads. Multiple copies from the one 
master can be made simultaneously. 

During a copying session, the endless 
loop master never stops. An operator 
simply loads a new tape on to each 
copying position as a tape runs out, and 
the filled spools pass out into another 
room to be loaded into cassettes. At 
present, a typical order for cassettes may 
range from 500 to 5000 of a particular 
title. 


LEFT: The tape slitting machine. In the foreground is the roll of 
uncut tape , some 12in wide. At the far end, the cut tape is wound on 
to spools. RIGHT: Close up of the cutting rollers. 



The dubbing room , where the program material is transferred from 
the l^in master tape to the l/7in tape used in the cassettes. Note the 
tray holding the master in the foreground. 



The final assembly room. Here cassettes are loaded , tested and labelled. 
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automatic 


ex tntiniK >us 


Another revolutionary recorder 
has been developed by AKAI. It's 
the world’s first stereo cassette 
recorder capable of automatic 
continuous reverse recording/ 
playback! This CS-50 Stereo 
Cassette Recorder incorporates 
AKAPs unique “INVERT-O- 
MATIC” mechanism which 


makes this possible. Almost un¬ 
believable in the cassette field. Vet, 
it‘s true. Of course, manual reverse 
is also possible. Up to two full 
hours of hi-fi stereo recordings 
can be made. Sound quality is 
superb. Frequency response of 
30 to 16,000Hz at 1 %ips is almost 
equal to open-reel performance. 


Wow/flutter is within 0.16 to0.2%. 
This top-grade cassette recorder 
also boasts automatic stop and 
automatic shut-ofT. The CS-50D 
Stereo Cassette Tape Deck , perfectly 
matched with the SW-30 Hi-Fi 
Stereo Speaker System , is also availa¬ 
ble. 


Audio & Video 

AEAl 

AKAI ELECTRIC CO., LTD. 
Ohta-ku, Tokyo, Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881 /146 Burwood Rd., Hawthorn. VICTORIA Tel: 81-0574/399 Montague Rd., West End, Brisbane. 
QUEENSLAND Tel: 4-0171/8 Arthur St., Unley, S.A. Tel: 71-1162/579 Murray St., Perth, W.A. Jel: 21-2561 SONNY COHEN & SON: 20 Isa St., Fyshwick, A.C.T. Tel: 9-1551 P&M . 
DISTRIBUTORS PTY. LTD.: 87A Brisbane St., Lauceston, Tasmania Tel: 2-5282 
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Recording engineer Gene Black makes a master tape. Checking tapes before labelling. 


The cassettes for loading are 
pre-assembled, with a length of coloured 
leader tape running between the two 
spools, and fastened at both ends. The 
operator hooks out the leader tape, cuts it 
in two and splices the beginning of the 
pre-recorded program on the biscuit which 
has just come from the coping room to the 
end of the leader attached to the take up 
spool. The cassette is then placed on a 
motor driven deck, similar to that found 
on a cassette recorder, and starts the drive 
motor so that the tape is spooled on to the 
cassette. The deck has a playback head 
over which the tape is drawn, and at the 
instant that the head senses the 
pre-recorded cue tone, it cuts the tape and 
shuts off power to the drive motor. The 


operator then completes the operation by 
splicing the end of the recorded tape to 
the leader tape still attached to the second 
spool of the cassette. A flick of the drive 
takes up the slack, and an ink mark 
identifies the particular side of the 
cassette. 

This done, the next segment of tape is 
fed into the next cassette and so on. 

At the end of the assembly line, 
another operator takes each cassette, snaps 
it into a replay deck and hits a play button 
for just long enough to recognise a phrase 
of music which indicates that there is a 
program on the tape and that it is the right 
way round in the cassette. 

The labels are now added and a further 
snap check verifies that the sides have not 


been mixed up. As a closer quality control 
measure, tapes are taken at random from 
batches and replayed under proper 
listening conditions. 

Olims take pride in the fact that most 
of the items used in the production of 
cassettes are produced in their own 
factories. Their tape is made on the spot, 
in a plant that has largely been designed 
and built in the Olims workshops. 

The boxes in which the cassettes are 
sold are injection moulded in the plant 
and the labelling is also “in house”. 

The cassettes are imported at present 
but not for much longer. Complex 
mouldings containing the many tiny bits 
for cassettes have already come off the 
press. m 


Update with SENMHIIIER 



MKH805 used in film work Scene in London 



Ultra-directional 
Condenser Microphone 
Models MKH 804 and MKH 805 


Update studio and outside broadcast equipment with SENNHEISER transistorised con¬ 
denser microphones. They cost no more than quality dynamic microphones. Available in 
hand held and boom mounting models (as illustrated) — either omnidirectional, cardioid, 
or narrow beam directional properties. Now being used by leading Australian T.V. stations 
as well as film units — for complete details contact:— 

VIC. 608 COLLINS STREET, MELBOURNE, 3000. PHONE: 61 2464. 
N.S.W. 64 ALFRED ST., MILSONS POINT, 2061. PHONE: 929 8066. 
OLD. L.E. BOUGHEN & CO., 30 GRIMES STREET, AUCHENFLOWER, 
4066. PHONE: 70 8097. 

W.A. 34 WOLYA WAY, BALGA, 6061. PHONE: 49 4919. 
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PZ.5 and PZ.6 Power Supply Units 


Two types of mains-power supply 
units are available for use with 
Sinclair high fidelity equipment. 

For the majority of domestic 
applications the PZ.5 will be found 
completely adequate. Where very 
low-efficiency loudspeakers are 
used, however, it will be necessary 
to use a PZ.6 Stabilised Power Unit: 
Use of the latter is also indicated 
where maximum outputs are 
required from the amplifier system 
under extreme operating conditions. 

PZ.5 

Unstabilised power supply unit 
recommended for two Z.30 
amplifiers and Stereo 60 for all 
average requirements. 


Specifications 

Output: 

30 volts/1 -5 amps maximum. 

Mains input: 

110-240 volts I 20% 50/60Hz. 

Size: 

3-9" x 2-8" x 16" 

PZ.6 

Stabilised mains supply unit delivers 
35 volts at 1 -5 amps with ripple less 
than 20mV at any output up to 
maximum current. 

Size: 

3-9" x 2-8" x 1-6". 


SINCLAIR PRODUCTS for the 
ELECTRONIC CONSTRUCTOR 



Stereo Sixty Pre-amplifier and control unit 


Elegantly modern design with 
original concepts in circuitry make 
this pre-amp and tone control unit 
meet the most stringent high fidelity 
standards. Basically it is for use with 
two Z.30 amplifiers powered by a 
PZ.5 (or PZ.6), but it is equally 
satisfactory used with other good 
power amplifiers. Silicon epitaxial 
planar transistors are used throughout 
and a very high signal-to-noise ratio 
has been achieved together with 
excellent channel separation. The 
unit is very easy to mount in cabinet 
or modern plinth with motor 
and pick-up assembly. 

Input selection is by means 


of four push buttons and accurate 
equalisation is provided for all the 
usual inputs. The tone controls are 
also very carefully designed and 
tested. 

Specifications 

Input sensitivities: 

Radio: up to 3mV 
Magnetic pick-up: 3mV 
correct to R.I.A.A. curve ± IdB 
20 to 25,000Hz 
Ceramic pick-up: up to 3mV 
Auxiliary: up to 3mV. 

Output: 

250mV. 


Signal-to-noise ratio: 

Better than -70dB. 

Channel matching: 

Within IdB. 

Tone controls: 

Treble -M5dB to -15dB at 10kHz 
Bass -f 15dB to — 15dB at 100Hz. 

Power consumption: 10mA. max 

Front panel: 

Brushed aluminium with black 
knobs and controls. 

Size: 

sy x ir x 3i". 
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Active Filter Unit 

The Sinclair Active Filter Unit is 
a new addition to our Project 60 
range of high fidelity modules 
and is designed to complement 
the other modules in the range. Its 
performance is such, however, 
that users of other amplifier 
systems might well consider 
adding it to their assemblies. 

The purpose of a filter unit is to 
reject frequencies above 
(scratch) or below (rumble) a 
specific cut off frequency when 
these frequencies contain 
unwanted interference. The 
Sinclair A.F.U. is unique in that 
the cut off frequency is 
continuously variable for both 
the scratch and rumble units and, 
as the attenuation in the rejection 
band is rapid (12dB per octave), 
the removal of interference can 
be achieved with less loss of the 
wanted signal than has 
previously been possible. 

Each channel of the A.F.U. has an 
overall gain of unity and, as the 
input impedance is high and the 
output impedance is low, it may 
be connected between the pre¬ 
amplifier and power amplifier 
sections of any amplifier. Both 
amplitude and phase distortion 
have been made quite negligible 
by the careful design and the large 
amount of negative feedback 
employed. 


Specifications 
Designed for connection 
between the Stereo 60 pre¬ 
amplifier and two Z-30 or Z-50 
power amplifiers. 

Employs two Sallen Et Key type 
active filter stages, the first being 
a rumble (high pass) filter and 
the second a scratch (low pass) 
filter. The two stages use 
complementary transistors to 
minimise distortion. 

Supply voltage 15 to 35V 
Current 3mA max. Gain at 1 kHz, 
filters flat 0.98 (—0.2dB) 


H.F. cut off (—3dB) variable 

from 28 kHz to 5kHz 

H.F. filter slope 12dB/octave 

L.F. cutoff (—3dB) variable from 

25 Hz to 100 Hz 

L.F. filter slope 12dB/octave 

Distortion at 1 kHz (35v supply) 

0.02% at rated output (250m 

VR.M.S.) 

Frequency response, flat 
position, 35 Hz to 20kHz—1 d B 
25 Hz to 28 kHz—3dB 
Built, tested and guaranteed 


IC.10 Integrated Circuit 10 watt amplifier 


The Sinclair IC.10 is the world's first 
monolithic integrated circuit high- 
fidelity amplifier and pre-amp. It has 
5 watts R.MsS. output (lOw. peak). 
The circuit is a specially processed 
silicon chip, one-twentieth of an 
inch square by 0 01 inch thick, 
containing 13 transistors, 3 diodes 
and 18 resistors. This, together with 
its connecting pins, is bonded to the 
supporting heat sink which runs 
through the solid plastic package in 
which the circuit is encapsulated. 
The resultant product is infinitely 
more rugged than any amplifier ever 
made available before to the public. 
The IC.10 is a true high-fidelity 
amplifier possessing distinct 
advantages over conventional types. 
The most important are complete 
freedom from thermal runaway and 
very low distortion level. Thus 
battery operation is perfectly satis¬ 
factory. As an audio amplifier, the 


IC.10 requires only the addition of 
components such as tone and volume 
controls. However, it can also be used 
in many other applications including 
servo amplifiers, etc, since the circuit 
is d.c. coupled in both its sections. 
The manual provides details of an 
extraordinarily wide range of appli¬ 
cations together with all necessary 
instructions. 

Specifications 

Output: 

Class AB. 10 watts peak, 5 watts 
R.M.S. into 3 Si with 18v. supply. 

Frequency response: 

5Hz to 100kHz ±1dB. 

Total harmonic distortion less than 
1% at full output. 

Power gain: 

IIOdB (100,000,000,000 times) 
total. 


Supply voltage: 

8-18 volts. 

Sensitivity: 

5mV. 

Input impedance adjustable 
externally up to 2*5 MS* for above 
sensitivity. 

Size: 

rxo-4'xor. 

Circuitry: 

3 transistors in pre-amp; 10 
(including two power types) in 
power amplifier. Both sections are 
d.c. coupled, and a high level of 
negative feedback is applied over 
all. With a transistor cut-off greater 
than 500MHz, the pre-amp can be, 
used as an RF or IF stage and 
the whole IC.10 used as a radio 
receiver without the need to add 
further transistors. 


Full range of Sinclair Products obtainable from 
Goldring Engineering (A'asia) Pty. Ltd. 

See over for address details. 
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Z.30 Twenty watt high fidelity amplifier 



Applications 

Hi-fi amplifier: car radio amplifier: 
record player amplifier fed directly 
from pick-up: intercom: electronic 
music and instruments: P.A.: 
laboratory work, etc. Full details for 
these and many other applications 
are given in the manual supplied 
with the Z.30. 

Specifications 

Power output: 

15 watts R.M.S. (30 watts peak) 
into 8 ohms using a 35 volt supply: 
20 watts R.M.S. (40 watts peak) 
into 3 ohms using a 30 volt supply. 


This is a power amplifier of advanced 
design, having a fantastically low 
distortion level of 0 02% at maximum 
output and all lower outputs. As far 
as we know, no other high fidelity 
amplifier made can match this 
specification, no matter what the 
price. Nine silicon epitaxial planar 
transistors are employed in circuitry 
which enables the Z.30 to operate 
from any voltage from 8 to 35 without 
adjustment and from any power 
supply. Essentially a high fidelity 


Output: 

Class AB. 

Frequency response: 

30 to 300,000Hz ildB. 

Distortion: 

0 02% total harmonic distortion at 
full output into 8 ohms and at all 
lower output levels. 

Signal-to-noise ratio: 

Better than - 70dB unweighted. 

Input sensitivity: 

250mV into lOOKohms. 

Damping factor: 

>500. 


power amplifier of the very highest 
standards, the gain of the Z.30 is 
such that it can be fed directly from 
a crystal pick-up enabling it to be 
used in an economy battery operated 
record player for example. The 
versatile Z.30 has very many appli¬ 
cations, however, ranging from high 
fidelity to P.A. and laboratory work 
and these are fully detailed in the 
comprehensive manual included with 
the unit, which is supplied built, 
tested and guaranteed. 


Loudspeaker impedances: 

3 to 15 ohms. 

Power requirements: 

From 8 to 35 volts d.c. (the Z.30 will 
operate ideally from batteries if 
required). 

Size: 

3i" x 2y x i". 


Z-50 Forty Watt RMS (80 watt peak) 
High Fidelity Power Amplifier 


The Z-50 has been designed for 
applications requiring higher 
output power than the Z-30. The 
maximum supply voltage is raised 
to 50 Volts and the output power 
is 40 watts continuous R.M.S. 
in to 3 or 4 ohms and 30 watts 
continuous into 8 ohms. The 
Z-50 is otherwise identical to the 
Z-30 in design and specification, 


the increased power being 
obtained by using much higher 
current power transistors used 
well within their rated limits. 

The Z-50 is, of course, compatible 
with the other Project 60 
modules, such as the Stereo 60. 

Where the full output power is 
not required the Z-50 may be 


used with the PZ-5 or PZ-6 but 
for the full output’power the 
PZ-8 should be used. This unit is 
a stabilised power supply 
providing 45 volts at up to 3 
amps. It is supplied without 
mains transformer as it is 
designed for use with a readily 
available "Radiospares" unit. 
Z-50 built, tested and guaranteed 


PZ-8 Power Supply Unit 

PZ-8 45 volts power supply 
unit for use with Z-50 amplifiers 
Available with or without mains 
transformer. 


Distributed by 



GOLDRING Engineering(A'asia)Pty Ltd 



New South Wales 443 Kent Street Sydney 2000 Telephone 29 5802 
Victoria 162 Pelham Street Carlton3053 Telephone 34 5105 
Queensland 41 5 Adelaide Street Brisbane 4000 Telephone 2 3247 
South Australia 207 Flinders Street Adelaide 5000 Telephone 23 3488 
West Australia 32 Northwood Street Leederville 6007 Telephone 8 4988 

SINCLAIR Products available from the following distributors 

New SouthWales |J General Accessories □ George Brown Pty Ltd □ Kit-Sets □ Martin de Launay 
Pty Ltd □ PrePak Electronics Victoria □ Douglas Radio □ J H McGrath Radio Parts Pty Ltd West 
Australia :j Athol M Hill Pty Ltd □ Atkins (WA) Ltd □ Carlyle & Co □ General Accessories □ Willis 
Trading Queensland [J General Accessories □ Lawrence & Hanson □ Chandlers (Aust) Ltd 
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CLASSICAL 

RECORDINGS 


Reviewed by Julian Russell 


the declamatory ones. Christa Ludwig 
doubles the roles of Waltraute and the 
Second Norn quite successfully, if one 
makes allowances for the similarity of 
voices in the different roles. I like Helge 
Brillioth’s Siegfried very much both for its 
youthful quality and because he makes no 
attempt at a Bayreuth heldentenor’s 
tendency to bark the music. The male 
chorus of vassals is splendid and the Rhine 
Maidens’ scene at the beginning of Act 3 is 
atmospherically perfect. 'Die Berlin 
Philharmonic is not a whit less than 
superb. I am sorry I cannot be of more 
help. I, myself, would be happy with 
either this new set or the older Decca. I 
am afraid I must leave the choice to you. 


WAGNER - Gotterdammerung. Complete 
music drama. Helga Dernesch, Helge 
Brilioth, Karl Ridderbusch, Gundula 
Janowitz, Christa Ludwig, Thomas 
Stewart, and others, with the Chorus 
of the German Opera, Berlin, and the 
Berlin Philharmonic Orchestra 
conducted by Herbert von Karajan. 
DGG stereo 2720019/1-6. 

Now that DGG have completed their 
recording of The Ring we have two 
complete performances by two conductors 
of widely different temperaments, each 
with his own firmly held convictions of 
just how this mighty work should be 
given. The other conductor I am referring 
to is, of course, Georg Solti who directed 
the Decca set. To generalise dangerously - 
for there is not the space for a detailed 
side by side comparison of the two 
conductors’ readings - Solti’s is the more 
exhuberant performance, Karajan’s the 
more sensitive. Indeed Karajan’s sensitive 
treatment of a good deal of the material 
has been frequently referred to all over the 
world as a ^chamber music style”. This 
can be misleading for although in the more 
delicately scored sections of the whole 
work Karajan insists on the revelation of 
polished detail absent in the Decca set, he 
is seldom found wanting when the extra 
drive of a climax is called for. 

I have a theory, which I have not seen 
expressed elsewhere, that Karajan has 
deliberately based his style, and especially 
his acoustic, on the sound heard at 
Bayreuth in Wagner’s own Festspielhaus 
which he designed specially for the 
presentation of his own works, and The 
Ring in particular. There can be only few 
readers of this column who are unaware of 
the fact that the Festspielhaus’ orchestra 
well was designed so that, the more 
forceful of the brass instruments are 
placed under the apron of the stage at the 
back of the well, and even during the most 
heavily scored passages voices are never 
overwhelmed. The well is quite 
extraordinarily deep so that the entire 
orchestra is invisible to the audience. Only 
the conductor can be seen. And this means 
that, as I noticed at the Bayreuth Festival 
I attended in 1962, the musicians do not 
have to wear the customary evening dress. 

Now the seating of the Bayreuth 
orchestra and the design of the well 
produce a unique sound and my theory is 
that this is what Karajan had in mind 
when he recorded his DGG set. While on 
the subject of the orchestra I might 
mention that in the brochure 
accompanying the DGG 
Gotterdammerung set Wolfram Schwinger 
points out that the orchestra, the Berlin 
Philharmonic, is fundamentally a concert 
orchestra unused to playing opera and for 
that reason Karajan “explained each 
situation to them at the recording session 
as they had had no previous operatic 
experience”. This I find a little hard to 
accept. To me it seems highly unlikely 
that members of the Berlin Philharmonic 


have never played in the German Opera 
Orchestra, which is used in the opera 
house in West Berlin. And even if many of 
them had never played through a whole 
performance of The Ring, is it at all 
probable that any of them had never 
enjoyed the work as members of the 
audience? 

I think it more probable that in his 
explanatory talks to the orchestra Karajan 
was concerned in achieving the 
Festspielhaus balance between orchestra 
and singers, because despite DGG’s 
characteristic tendency to favour vocalists 
at the expense of the orchestral writing, 
Karajan’s technique is scrupulously 
employed in making even the most 
delicate details of the score audible 
without difficulty to anyone listening to 
his recording. Another point to support 
this argument is that the diction in the 
Karajan set is seldom less than perfect. 
Every word can be followed just as it can 
be at Bayreuth under a conductor who 
insists on the importance of clarity of 
diction. 

In a work of such magnitude as The 
Ring presented by two, for the most part, 
different casts, orchestras and conductors, 
I find it impossible to plump definitely for 
one at the expense of the other. Both 
readings are valid, both eminently 
acceptable. In the case of the Valkyrie, 
although my preference was for the more 
stormy interpretation of Solti, the Decca 
set was, to me, ever so slightly 
disappointing because Hotter’s Wotan, so 
important a figure in the work, while truly 
majestic in stature was undeniably weak 
vocally. There were many bars in his part 
where one could not be sure of the note 
he was supposed to be singing. DGG’s 
Wotan (Thomas Stewart), though perhaps 
lacking Hotter’s grandeur, is much more 
musical. But all that was stated when I 
reviewed the DGG set some years ago. 

But we must return to 
Gotterdammerung and though I have 
preferences here and there for each set in 
turn I still find it impossible to make a 
firm recommendation for the one rather 
than the other. The engineering of both 
sets is no less than superb. The cast are 
fairly uniformly excellent. If DGG’s 
Brunnhilde, Helga Dernesch lacks to some 
extent the great declamatory, vibrant 
powers of Decca’s Brigit Nilson, the 
former has a voice of great beauty, wide 
range and expressive power. Karl 
Ridderbusch (Hagen), too, has a beautiful 
voice. His is not the “black” reading of the 
part as presented by Decca’s Gottlob 
Frick; rather he is a devious fellow who 
plays one character against the other with 
great subtlety. The Gunther is Thomas 
Stewart, singing admirably - if not with 
all the finesse of Decca’s Fischer-Dieskau 
- but projecting vividly the character’s 
false dignity and easily influenced actions. 

As his sister Gutrune, Gundula 
Janowitz is less successful. While first rate 
in the lyrical passages, she lacks force in 


★ ★ ★ 

SCULTHORPE - Music for Japan. 
GRAINGER - County Derry Air, Mock 
Morris. 

JARNEFELT - Berceuse, Praeludium. 
BRITTEN - Young Person’s Guide to the 
Orchestra. 

VAUGHAN WILLIAMS - Fantasia on 
Greensleeves. The Australian Youth 
Orchestra, conducted by John 
Hopkins. EMI stereo SOELP 9721. 

This is the orchestra that John Hopkins 
took to Expo 70, held in Japan last year 
and which won much enthusiastic 
approval there. The oldest member is only 
23, many of the others much younger. I 
thought that the most demanding item to 
judge them by was the Britten so I put 
that on first and must confess to having 
been astonished by the mature polish of 
the performance under Hopkins. And this 
applies to every department of the 
orchestra. To discourage any of these 
youngsters by quibbling criticism would 
be the action of an ogre, and I trust I am 
not that. I am sure that you, too, will be 
surprised by how few allowances you have 
to make for these sophisticated junior 
musicians. There is no question of 
dismissing them with an indulgent smile. 
Australia has good reason to be proud of 
them and grateful to Hopkins for his 
sympathetic understanding of their 
direction. All are constantly alert and 
responsive and technically highly 
proficient. 

I was surprised, too, by the solidity of 
the string tone in Greensleeves which has a 
bloom that might well be envied by much 
more mature organisations. Grainger’s 
County Derry Air is perhaps better known 
to you under the title of Londonderry Air. 
Here I thought a little more variety of 
tone would have been welcome. By this I 
don’t mean dynamic variations which are 
always smoothly brought off. If you play 
the following Mock Morris you will hear 
what I mean, for in this the tone is much 
more varied, though admittedly, here, the 
scoring is much more varied. 

The Jamefelt pieces used to be popular 
Palm Court items when I was a boy but 
are seldom heard in the concert hall 
nowadays. They are pleasing trifles and 
the simplicity of the writing makes them 
very good test pieces to advertise the 
accuracy and good taste of the players. 

Perhaps the most astonishing piece in 
the whole recital is Sculthorpe’s Music for 
Japan. The young musicians handle the 
composer’s complex sonorities with the 
same dexterity as they do the simpler 
pieces and seem to have a very clear idea 
of his aims. The music obviously belongs 
to the Sun Music family but needs no 
excuses for that reason. It makes a most 
interesting opening piece. And while on 
the subject of the order of the program, I 
think the concert would have been 
brought to a more exciting conclusion if, 
instead of Greensleeves for the last item, 
the Britten had been substituted. 
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EMPIRE LONG PLAYING STEREO CARTRIDGES 

TECHNICAL SPECIFICATIONS Model 

1000ZE/X tracks as low as 0.1 gram in laboratory playback arms. 

Each 1000ZE/X and 999VE/X cartridge is individually adjusted to 
have a flat frequency response within ± 1 dB from 20-20,000 Hz. 

Stereo separation is better than 35 dB at 1 KHZ and remains 25dB 

or better all the way out to 20,000 Hz. Overall frequency response a 1000ZE/X 

phenomenal 4-40,000 Hz. There are no electrical or mechanical peaks 

and total IM distortion at the standard 3.54 cm/sec groove velocity 

does not exceed .05% at any frequency within the full spectrum. 

Uses a .2 x .7 hand polished miniature diamond for exceptionally low 
mass. 999VE/X recommended tracking force £ to 1£ grams, 999VE/X 

Surpassed in overall quality only by the 999VE/X and the 1000ZE/X, 
this cartridge combines high compliance with low tip mass for excel¬ 
lent tracking between £ and 1£ grams. Full frequency response is 6-36 
KHz, separation 35 dB, .2 x .7 mil bi-radial hand polished elliptical 
diamond. Recommended for high performance turntables and 
changers. 999TE/X 

Delivers a fine frequency response of 8-32,000 Hz in top quality 
manual and automatic turntables and tone arms tracking at 1£ grams 
or less, .2 x .7 mil bi-radial hand polished elliptical diamond stylus. 999SE/X 

A tracking range of £ to 2 grams, coupled to a .3 x .7 mil bi-radial 
hand polished elliptical diamond stylus, makes this an outstanding 
cartridge for high quality play-back systems. Frequency response 
8-32,000 Hz. 999PE/X 

Designed to track from £ to 2 grams in many of today’s better chang¬ 
ers. Will faithfully reproduce frequencies between 10-30,000 Hz while 
maintaining 35 dB of channel separation. .3 x .7 mil bi-radial hand- 
polished elliptical diamond stylus. 999E/X 

For changers capable of tracking at less than 3 grams. Frequency 
response 10-30,000 Hz. The hand-polished spherical diamond has a 
tip radius of .7 mil. 999/X 

Perfect cartridge for popular automatic record players. Tracks 1 to 
4 grams. A fine A x .7 mil bi-radial elliptical diamond stylus, 
frequency response 12-25,000 Hz. 909E/X 

A frequency response of 15-25,000 Hz. Tracked properly by record 
changers requiring up to 4 grams. .7 mil radius spherical diamond 
stylus. 909/X 

With 1. to 4 gram tracking this economy elliptical produces a fre¬ 
quency response from 15-25,000 Hz. .4 x .7 mil bi-radial elliptical 
diamond. Great value for changers. 90EE/X 


SPECIAL CARE TO MAIL ORDERS 


Price 

$ 110.00 

$80.00 

$70.00 

$60.00 

$50.00 

$45.00 

$40.00 

$35.00 

$25.00 

$28.00 


For further details about our range of Hi-Fi record-playing equipment, please write or come to: 


TRUE FIDELITY 


RECORDED MUSIC SALON 


C. Pinczewski 


WORLD'S BEST RECORD PLAYING EQUIPMENT 

11 Collins Street, 
Melbourne, 3000. 
Telephone 63 6257 
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VIVALDI - The Four Seasons, Op 8, 1/4. 
The Concerto Amsterdam, Jaap 
Schroder, violin. MPS stereo 13002 
ST. 

This is to me a new label which seems 
to issue from Germany. I can find no 
mention of it in the English Gramophone 
catalogue. In this particular recital the 
sound is commendably clean though I 
found the tone of the strings a little wiry. 
Moreover in the first movement the 
playing is inclined to be pedestrian though 
it improves in shaping and nuancing as it 
goes on. The harpsichord part is well 
balanced into the string ensemble, so, too, 
is the solo violin part played by Jaap 
Schroder; played, by the way, on a 1709 
Strad. Schroder also conducts the 
performance. 

★ ★ ★ 

THREE BAROQUE TRIO SONATAS 
(Telemann - Quartet in A Major; 
C.P.E. Bach - Trio Sonata in D 
Minor; J.S. Bach - Trio Sonata in C 
Minor, from the “Musical Offering”. 
L’Esfcro Armonico of Amsterdam. 
MPS stereo 13003 ST. 

I liked the playing much better in this 
recital. And it has additional interest in 
that the instruments used by the L’Estro 
Armonico of Amsterdam are, with the 
exception of the harpsichord, which is a 
modern one (Schutze of Heidelberg, 1963) 
all baroque instruments. The transverse 
flute is by Cahusac of London, 1780, the 
violin by Gennari of Naples, 1730, and the 
viola da gamba by Barbey of Paris, 1733. 
The playing is stylish and the sound first 
rate. Moreover lovers of the baroque 
school will find items recorded here that 


they might have difficulty in coming 
across on other better known labels. I 
think, however, that with great mass of 
baroque music now on disc the appeal of 
this one will be somewhat limited to 
enthusiasts for this type of composition. 

★ ★ ★ 

MUSICA ANTICE E PRASENZA - 
Chamber Orchestra of Sofia, 
conductor Wassil Kasandshiev. MPS 
stereo 14265. 

So far as I can trace, this is the first 
recording put out by this group, which 
was founded in Bulgaria in 1962. The first 
side is made up of pieces by Muffat, 
Praetorius, Schein, Hausmann, Posch, 
Peuerl, and Purcell’s No 2 Suite of 
incidental music to Shakespearean plays. 
They go to make up a richly varied side 
impressively consistent in style. I enjoyed 
both the playing and the recording. 

On the second side you will find a very 
brief Mozart Symphony in F Major, 
(K.138) consisting of two conventional 
outer movements with an enchanting 
Andante separating them. Here, too, the 
playing and recording leave nothing to be 
desired. From this the orchestra passes 
straight into the 20th century with 
Hindemith’s Five Pieces for String 
Orchestra. All five are admirably presented 
and the disc, on a whole, should have a 
pretty wide appeal. Since writing this 
notice I have learned that the MPS label is 
issued in Germany by the makers of the 
expensive Saba stereo equipment, and is 
obtainable in Australia from Quality 
Records International, GPO Box 937H, 
Adelaide 5001. 


iiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiMiiiiMiiiuiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimimiHimiiiiMmiiiiimi 

Latest Cassette Releases 

With the growing popularity of pre-recorded cassettes, new recordings 
are being released regularly now by the major companies. The 
following reviews are of cassettes selected from recent releases by 
Phonogram Recordings, and the World Cassette Club, a division of the 
World Record Club. 


It is important to note that the 
cassettes reviewed here can be played only 
on decks designed for Philips-type cassettes. 
I use a Philips Model EL3312 hooked on 
to my usual audio system - a Lux 
amplifier, Micro pickup and magnetic 
cartridge and Leak sandwich speakers. I 
have pointed out in my previous reviews 
of classical cassettes that, although tonal 
quality has improved steadily since they 
were introduced some four or five years 
ago - and this latest batch shows still 
further improvement - they have not yet 
reached the standard obtainable on disc. 
Further improvements are promised by 
the Dolby system but that subject I leave 
to those better equipped technically to 
deal with it. 

Nowadays no matter which orchestra is 
heard on cassettes, its strings lack the 
bloom that characterises the best disc 
reproduction. In heavily scored works 
there is a slight tendency to congestion in 
the inner parts. The bass is usually good 
and in choral works some of the spatial 
effects are impressive. So, too, is the brass. 

The problem of background noise level 
has been largely overcome. Nowadays it is 
seldom the nuisance it was in the earlier 
issues and is troublesome only during 
pauses or very lightly scored passages. The 
Sydney-based company, Olims Electronics 
Pty Ltd, claim to have reduced this still 
further in their locally made cassette 
tapes. I visited this company’s Sydney 
factory in the company of the editor, 


Neville Williams, early in the New Year, 
and was most impressed by the enthusiasm 
and dedication of all the people there 
associated with this new industry. But this 
again is a subject that I must leave to those 
better equipped technically than myself to 
discuss. 

I personally find the average quality 
perfectly acceptable nowadays and if you 
are prepared to sacrifice some hi-fi 
characteristics to the many conveniences 
offered by cassettes - ease of operation 
and storage are two of the most important 
- I don’t think you’ll be disappointed. I 
am convinced that one of these days, in 
the not too far distant future, cassettes 
will offer a very real challenge to disc 
reproduction - even in the field of 
classical music. By the way, all the 
cassettes reviewed this month are 
compatible stereo. 

★ ★ ★ 

BEETHOVEN - Symphony No 7 in A 
Major. Berlin Philharmonic 
Orchestra, conducted by Herbert von 
Karajan. DGG 923 119. 

The sound is good, though some of the 
reverberation noticeable in the disc version 
has been transferred to the cassette. 
However most of the time Karajan’s sheer 
vitality pushes this to the back of the 
mind. The background noise, too, is 
unimportant. Karajan doesn’t insist on 
over-pointing the dotted notes of the 



MADE FOR 
EACH OTHER... 

Grace G 840 Arm and 
Grace F-8C Cartridge 


Encel offers this famous Hi-Fi 
duo at the unbeatable price of 
$99.00 (inc. sales tax). 

The ultra lightweight headshell 
accepts all standard 
mounting cartridges. 

There is no better arm than the 
renowned G 840. It is specially 
shaped and tapered for torsional 
and resonant stability and fully 
compensated for side thrust. It 
moves with minimal friction on 
high precision gimbal 
mountings and is fitted with in¬ 
built oil damped lift and lower 
control. A calibrated rotary 
counterweight gives perfect 
adjustment of stylus pressure. 

For maximum performance 
team the G 840 with the top 
ranked Grace F-8C magnetic 
cartridge (Encel price for 
cartridge alone — $49.50 (inc. 
sales tax). This fine unit, with 
replaceable elliptical diamond 
stylus, has virtually flat 
frequency response and is 
ideally suited for laboratory 
testing of audio equipment. It 
maintains excellent separation 
well above 10kHz and tracks at 
minimal stylus pressure of 
0.5 — 1.5 gms. 

Frequency range 15 — 25 kHz 
+ 2.5 db — 1 dB, with cross 
talk less than —30 dB (1 kHz). 
Write now for full technical 
specifications of these top line 
components. 



HEAD OFFICE: 431 BRIDGE ROAD, 

RICHMOND, VIC. 3121 
TEL. 42 3762 

SYDNEY STORE: GROUND FLOOR, 

2 SM BUILDING, 257 CLARENCE STREET, 
SYDNEY, N.S.W. 2000 
TEL. 29 4563, 29 4564 

■ AUSTRALIA'S GREATEST HI-FI CENTRES 
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SOLDER REMOVER 


A revolutionary precision tool 
which removes unwanted 
solder quickly and efficiently 
from printed circuits and 
other solder joints. The 
solder remover can be 
used with any soldering 
iron acting as the melting 
agent. The spring-loaded 
plunger is.pushed down 
and held in that position 
by a trigger button while 
the solder is melted with 
an iron. Then, by pressing 
the button, the plunger 


is forced up by the spring 
sucking the solder into the 
tool. A quick depression of 
the plunger and if is ready for 
further use. 

An invaluable aid to the radio 
and electronic engineer 
enabling much speedier and 
more efficient repairs or 
replacements of components. 
By eliminating the risk of 
damage to the unitor 
component the solder remover 
saves time and increases 
production. 


For further particulars please contact 



47 YORK STREET SYDNEY 2 0233 


MANUFACTURERS SPECIAL PRODUCTS PTY LTD 

ADELAIDE BRISBANE HOBART LAUNCESTON MELBOURNE PERTH SYDNEY 
51 0111 31 0341 34 3836 2 1804 67 9161 28 6400 533 1277 & 29 7031 


“Amsterdam” meter of the main subject 
of the first movement, but still gets 
enough bounce into the rhythm to keep 
the music up on its toes. The dynamic 
range is good and Karajan’s reading is not 
only persuasive, it’s . completely 
convincing, even when he sometimes 
makes unorthodox changes of tempo 
during a movement. Some listeners might 
find the tempo of the Allegretto second 
movement a shade fast, especially if used 
to Klemperer’s more stately gait. But I 
found that only a few bars sufficed for me 
to adjust to Karajan’s mood. 

Karajan’s extraordinarily delicate 
treatment of the scherzo makes it a gay 
experience and he does not force too great 
a contrast of tempo when he embarks on 
the trio. It is all reminiscent of the 
precision of Szell and the Cleveland at 
their best. Karajan’s is the fastest finale I 
can recall. The best way to describe it is a 
whirling Bacchanale. 

★ ★ ★ 

DVORAK - Concerto for Cello and 
Orchestra. 

TCHAIKOWSKY - Variations on a 
Rococo Theme for Cello and 
Orchestra. Mstislav Rostropovich and 
the Berlin Philharmonic Orchestra 
conducted by Herbert von Karajan. 
DGG 923098. 

After the success of Rostropovich’s 
previous recording of this concerto with 
the Royal Philharmonic under Boult, 
issued some 10 years ago. it seemed 
unlikely that he would record it again so 
soon. His interpretation in the 1961 
version still sounds as impressive as ever 
and the sound has worn extremely well. 
But in this new cassette issue you have not 
only a different - and to me still more 
impressive account - of the concerto, but 
a bonus in the form of the Tchaikowsky 
Variations. However we now come to a 
crunch; is Rostropovich’s performance 
under Karajan better than his earlier one 
under Boult? In my opinion indubitably 
so, fine as its predecessor was. It boils 
down to a question of one conductor 
(Boult) providing a sympathetic 
accompaniment which is content to 
indulge Rostropovich’s masterly 
performance while the other (Karajan) sets 
the mark of his own strong personality on 
the collaboration though never destroying 
the individuality of the soloist’s 
contribution. 

Don’t get me wrong. There is never a 
hint of Karajan bossing the show. Rapport 
between soloist and orchestra is always 
perfect but Karajan has obviously made 
suggestions that were welcome to the 
cellist, and the cellist himself has 
re-thought his reading of some parts of the 
work. His is the same warmly romantic 
interpretation, but fired to new energy by 
the conductor. The Berlin Philharmonic 
offers some of the most exquisite 
woodwind playing I have every heard in 
my life - a bonus on the other gorgeous 
sounds produced by this magnificent 
orchestra. The woodwind, in these 
circumstance, might, to some, seem to 
have been given slightly too much 
prominence but this is because 
Rostropovich is content to allow some of 
the orchestral instruments to become 
soloists when this was obviously intended 
by the composer and is happy to provide 
discreet figuration or a counter theme as 
his contribution. 

Any other comments I might make 
would only produce a boring sequence of 
superlatives to describe this superb 
performance of what has always been my 
favourite cello concerto. But I might add 
that in some magical way Rostropovich 
and Karajan make it all sound much more 
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Czech than I have ever noticed before. The 
cellist’s tone is beautifully rounded, the 
sound generally good except for 
some slight congestion in the inner voices 

during tutti passages, and the rather long 
run-off on the first track is there only to 
provide sufficient length to record the 
finale of the concerto and the 
Tchaikowsky Variations on the second 
track. 

I thought the Tchaikowsky work 
would sound a bit tame after the Dvorak. 
That it doesn’t is due to the truly 
marvellous playing of Rostropovich and 
the Berlin Philharmonic. In every way it is 
a miracle of elegance. Not a single bar 
could be labelled slick and a work that is 
often used merely as a vehicle for note 
pushing acquires a new stature in this 
performance. 

★ * ★ 

CHOPIN - The 24 Pianoforte Studies, Op 
10 and 25. Tamas Vasary (piano). 
DGG 922031. 

I was particularly interested in this 
cassette for technical reasons, because 
piano tone is perhaps the trickiest of any 
to record faithfully. In this the tone is 
every so slightly metallic, but very clear 
and without wow. A slight trace of 
reverberation might - or again might not 
- be due to Vasary’s too generous use of 
the pedal. This I cannot say, not having 
heard the disc version. I think this cassette 
is heard to best advantage if the volume 
control is turned well up and the listener 
sits well back from the speakers. By doing 
this you bring in a little background noise 
but on the whole the sound is improved. 

Vasary’s playing varies considerably in 
merit. Some of the studies come off 
brilliantly, some very gracefully. A few 
are, to me, merely irritating. I refer in 
particular to No 3 in Op 10, which, 
adapted as a popular song of dreadful 
memory entitled “Tristesse”, won 
considerable popularity a generation ago. 
Here Vasary introduces vulgar rubatos 
worthy only of an old-time cinema 
organist. It is unusual to find both books 
of studies on a single disc and this is the 
first cassette of the pieces I have heard. It 
is conceivable that something better might 
turn up in the not very predictable future 
but meanwhile this should do - just. 

* * * 

BERLIOZ - Te Deum. London 
Symphony Orchestra and Chorus 
conducted by Colin Davis. Philips, 
CPC0083(06). 

This also I played with more than usual 
interest since I wondered how a small 
cassette would reproduce the often large 
forces employed by the composer, and 
how it would handle the contrast between 
organ and orchestra. I was pleasantly 
surprised at the result. The clarity of the 
double fugue in the first movement is 
most impressive, and the wide dynamic 
range handles easily the contrasting 
massive and delicate textures, including 
the great crescendo leading into the 
Sanctus of the second movement. Choir 
and orchestra combine spaciously, the 
huge climaxes occur naturally, the boys 
voices are splendidly clear but emerge 
without detriment to the excellent singing 
of the sopranos. A little more weight 
would have improved the balance of the 
men’s voices with the rest of the ensemble. 
But apart from this I found the whole a 
very exciting performance and well 
worthy of Colin Davis’ great reputation as 
the finest interpreter of Berlioz’ music 
since the late Sir Thomas Beecham. Highly 
recommended. 


MOZART - Piano Concertos Nos 12 in A 
Major (K.414) and 16 in D Major 
(K.45I). 

Geza Anda (solo piano and 
conductor) with the Camarata 
Academica des Salzburger 
Mozarteums. DGG 923005. 

I found the sound in No 12 a bit on 
the woolly side, improved only slightly by 
a big treble boost. It is better in No 16 but 
here you must reduce the treble boost, 
since this tends to bring in unwanted 
background hiss. Anda’s playing is uneven. 
For my taste the first movement of the D 
Major is too fast. I know this movement 
has been tagged with a statement by 
Mozart that it is a movement “to make the 
soloist sweat” but despite this Mozart is 
known to have disliked any of his music 
being played at breakneck speed. Anda’s 
playing of is is undubitably brilliant but 
his excessive speed makes it sound a little 
glib - and altogether heartless. Although 
there are disc performances of these 
concertos that I prefer this is the only 
example in cassette form that I know. 

★ ★ ★ 

BEETHOVEN Symphonies Nos 1, 2 and 
4. Philharmonia Orchestra conducted 
by Otto Klemperer. World Cassette 
Club 0057. 

These are the first two classical 
cassettes made by EMI to be released in 
Australia. They are issued by the World 
Cassette Club, a subsidiary of the World 
Record Club. Not unimportant is the fact 
that while most of the other companies’ 
cassettes are put out at round $7 each 
these cost only $4. On the first you will 
find Beethoven’s First Symphony 
complete with the first three movements 
of Symphony No 2. On the second is the 
finale of No 2 and No 4 complete. This 
means that they constitute a set and 
cannot be bought separately. 

I want to say at the outset that I found 
their quality very impressive, the 
background noise negligible and the tone 
first rate, always remembering that you 
are not listening to a modern LP disc. 
When you put them on your machine you 
might think you have a dud, because of 
long run-offs on the first track or each - 
18in on the first, and no less than 52in on 
the second cassette. This, however, was 
made necessary by the lay-out of the 
programs and actually you are not being 
gypped out of any playing time. Perhaps 
the best feature technically is tne 
consistently good balance in all three 
symphonies. Klemperer’s readings must 
nowadays be familiar to most music lovers 
who, if they don’t already own the discs, 
have heard them played frequently on the 
ABC’s classical music sessions. 

I reviewed them very favourable when 
they first came out in disc form some 10 
years ago and listening to them again on 
tape I have no reason to change my mind 
about their general excellence. They might 
well be regarded as standard 
interpretations though indelibly stamped 
with the personality of the conductor - 
one of the most respected working today. 
I can strongly recomment this set to 
anyone about to start a cassette library. I 
have only one brief technical criticism to 
make. Almost no time elapses between the 
last bars of the Second Symphony and the 
first movement of the Fourth. This calls 
for a very quick adjustment of the 
listener’s mood, but it is, of course, a 
simple matter to stop the cassette at the 
end of one and give yourself a break 
before restarting it for the beginning of 
the other. ■ 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 
H.B. RADIO SALES 


FEBRUARY SPECIALS 


KENWOOD TK250 AMPLIFIER. 2 
Wharfedale unit 3-sneaker systems Dual 
1209 player on platform. Shure mag¬ 
netic . $378.50 

KENWOOD 150 AMP. 2 Magnavox 
lOln speaker systems in Teak. Garrard 
AT60 on platform, with Shure Mag¬ 
netic . $286.00 

SANSUI 555A 2 Wharfedale Super 10 
speakers in R3 Teak Cabinets. Dual 
1209 player, Shure Magnetic platform 
and cover. $472.00 

New Player Platform model 175 is 16in 
i Min x 3V4in. Price $8.50> for Maple 
or Teak. Kit of parts $4.50. Perspex 
cover. 3 Vi in or 5V4in high, $8.50 and 
$1.50 extra if required hinged. Cut¬ 
outs 75c extra on kit only. 

jpm 

w 4 



New Player Cabinet model 186 is lOin 
high, 17in wide, 14V*in deep and 544in 
above shelf. Finished with tinted Per¬ 
spex top. Price $22.00 for Maple or 
Teak. Kit of pans, $13.50. Teak $1.00 
extra (kits only). Height of this model 
can be increased to take various ampli¬ 
fiers. Tailored cut-out. Ask for Quo¬ 
tation. 

SPEAKER UNITS: 

POINT 4, complete . $37.50 

Cabinet Kit and Partj . $26.50 

WHARFEDALE Unit 3 large . $55.00 
Cabinet Kit and Parts . $44.00 

MAGNAVOX 10WR and 3TC 

complete . $46.50 

Cabinet Kit and Speakers . $34.50 

MAGNAVOX 12WR, 3TC, 

complete . $50.00 

Cabinet Kit and Speakers . $37.00 

WHARFDALE SUPER 10 In IU 

Cabinet . $79.00 

Cabinet Kit and Speaker ...... $66.00 

Special quotes for other Speakers. 

Available in Maple, Walnut , 
Teak or Rosewood colours. 

Packing charge $1 per order. 

Freight payable on delivery. 

Send for Stereo Catalogue 


H. B. 


SALES 


Makers of Radio and Radio Furniture 
for 39 years. 

105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56 5580. 


— C. D. IGNITION SYSTE 
TRANSFORMERS 

Now available to the constructor. ONLY 
$5.SO Inc. tax. Pack and Post 50c extra. 
Free Converter circuit supplied with every 
transformer. 

F. MIHAI, 

48 CHAPEL ROAD, 
MOORABBIN, VIC, 3189. 
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422 LANE COVE ROAD NORTH RYDE NSW 88 6666 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

MELBOURNE BRISBANE ADELAIDE PERTH HOBART 
67 9161 41 1631 72 2366 28 6400 34 3836 

LAUNCESTON TOWNSVILLE 
2 1804 79 6155 
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VARIETY FARE 


At Calvary - No One Ever Cared Like 
Jesus - Trusting Jesus - He Never 
Changes - Song Of A Soul Set Free - 
Gonna Lose My Burdens - The Love Of 
God - One Touch - The Longer I Serve 
Him - Why Should I Worry Or Fret? - A 
New Day For America. 

A typical, polished radio Gospel choir 
but above average for variety and 
brightness. Recommended. (W.N.W.) 

★ ★ ★ 


Devotional Recordings 


HANDEL’S MESSIAH. Choral Highlights. 
Combined Church Choirs conducted 
by Richard G. Thew. Organist David 
Reeves. Mono, aavr BRC-003. 
(Available from AAVR, 87a Mullens 
St, Balmain NSW 2041.) 

Interest: Famous choral work. 
Performance: Enjoyable. 

Quality: Clean, well balanced. 

One of the traditions of the musical 
scene in Sydney has been an annual 
performance of The Messiah by combined 
church choirs, in support of the Radio 
Community Chest, organised by “Uncle” 
Frank Grose. The performance recorded 
here was presented in December 1968, in 
the Sydney Town Hall. 

Although the recording is available in 
mono only, it has no lack of ambience and 
should provide plenty of enjoyment for 
anyone seeking a copy of the particular 
music. 

The massive sound of the organ is 
captured very effectively, yet good 
microphone placement has allowed a good 
balance to be obtained at all times against 
the massed voices. The “highlights” 
include: Overture (organ) - And The 
Glory Of The Lord - For Unto Us A 
Child Is Born - His Yoke Is Easy - 
Behold The Lamb Of God - Surely He 
Hath Borne Our Griefs - And With His 
Stripes - All We Like Sheep - Lift Up 
Your Heads - The Lord Gave The Word - 
Their Sound Is Gone Out - Let Us Break 
Their Bonds Asunder - Hallelujah - Since 
By Man Came Death - Worthy Is The 
Lamb That Was Slain. 

Local performance, local recording and 
a good one. (W.N.W.) 

★ ★ ★ 

AN EVENING PRAYER. Lew Charles at 
the Robert Morton pipe organ. 
Stereo, Word WST-8470-LP. (From 
Sacred Productions Aust, 181 
Clarence St, Sydney and other 
capitals.) 

Interest: Pipe organ melodies. 
Performance: Plenty of feeling. 
Quality: Well balanced. 

Stereo: Normal. 

Although it is not so identified, I 
would guess that the organ used for this 
recording is the one owned by Lorin 
Whitney and featured in a Lorin Whitney 
album reviewed recently. 

Lew Charles has been playing Gospel 
melodies on the organ for quite a while, 
being one of the artists mentioned in the 
early days of these columns. He has been 
featured extensively on radio and in films 
as organist and pianist and is a skilful 
arranger, as well. While setting out to play 

iimiiimiiiiiiiiiiiiiiiiuiiiiiiiiiiimmuitiiiiiiiiiimiiiiiiiiiiiiimiMiiiiiiiiiiiiiii 


quiet music, in keeping with the title of 
the album, he uses the many voices of the 
organ freely to compensate for the 
enforced restriction on dynamics. 

The titles are well known: The Lord Is 
My Light - Blessed Hour Of Prayer - 
Blessed Calvary - The Rose Of Sharon - 
Deep River - My Home Sweet Home - 
Overshadowed- When I See My Saviour - 
An Evening Prayer - It Is Well With My 
Soul - Steal Away - Were You There? 

This is not an album that will excite 
enthusiasts of the theatre style pipe organ 
but it will provide pleasant listening for 
those who like their music in quieter vein. 
(W.N.W.) 

★ ★ ★ 

LET THE WHOLE WORLD KNOW. The 
Revivaltime Choir. Stereo, Word 
WST-8524-LP (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals.) 

Interest: Bright radio choir. 
Performance: Competent, pleasant. 
Quality: Clean, well balanced. 

Stereo: Good. 

The Revivaltime Choir performs live 
for radio each Sunday night from the 
654-seat headquarters of the Assemblies of 
God at Springfield, Missouri. Broadcast 
over the American ABC network since 
1953, the session is aired each week by 
about 730 US and foreign radio stations. 

The program presented in this album 
should find a very wide audience. Many of 
the numbers are well established favourites 
but the arrangements are different and 
interesting, involving occasional 
instrumental backing, in addition to the 
organ. 

Let The Whole World Know - I Stood 


I BELIEVE. The Les Humphries Singers. 
Arranged and conducted by Les 
Humphries. Stereo, Decca 
SKLA-7673. 

Interest: Gospel pop, negro, folk. 
Performance: Okay if you like it- 
but there’s a chance you won’t. 
Quality: Normal. 

Stereo: Normal. 

Gospel this may be but certainly not 
the kind of Gospel music that is likely to 
be appreciated by anyone other than those 
who have a strong liking for way-out mod. 
arrangements. Most of the time, guitars lay 
down a strong driving rhythm, a chorus 
supplies a close harmony backing, while 
solo voices do their various things! And, if 
the lyric has any suggestion of lament, 
plenty of wails are added to give it point. 

The titles: I Believe - Jesus Lover Of 
My Soul - Nobody Knows the Trouble - 
Listen To The Rain - If I Had A Hammer 
- To My Father’s House - Blowing In 
The Wind - Gospel Train - Motherless 
Child - Rock My Soul - Joshua Fought 
The Battle - When The Saints Go 
Marching In. 

If you’re on the lookout for something 
for a Gospel coffee shop, okay. But 
otherwise you’re more likely to hate it 
than like it. (W.N.W.) 

★ ★ ★ 

LOOK AROUND, The Instrumentals. 
Stereo, aavr BRC-010S. (From 
AAVR 8/a Mullens St, Balmain, 
NSW 2041). 

Interest: Local Gospel Group. 
Performance: Vital, capable. 

Quality: Full and clean. 

Stereo: Normal. 

Last month I commented very 
favourably on a local recording by Cathy 
Newland on this same label. Though this 
album lacks the striking vocal lead that 
Cathy Newland was able to provide, a 
similar array of instrumental talent is 


ACOS 


REPLACEMENT LONG LIFE CARTRIDGES 

Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. W 

GP9I-1 MONO CRYSTAL Stereo Compatible .. $7.95 £ 

GP91-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible.$795 

GP92 MONO CERAMIC Stereo Compatible .. $8.55 

GP93 STEREO CRYSTAL.$9.55 

GP94-1 STEREO CERAMIC .$9.95 fitted with 

GP94-5 STEREO CERAMIC FOR TRANSISTOR DIAMOND 

AMPLIFIERS.$10.95 Stylus at no extra cost. 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 



Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd.. Concord. 
Sydney. N.SW. Phone 731227 


Reviews in this section are by 
Neville Williams, Harry Tyrer, 
Gil Wahlquist, Philip Pik. 
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We have 
the full 
range of 
record players 
and changers 


including the new 
Synchronous Powered 
Garrards (below). 


Base only $10 

Covers only $10 

Also all leading makes of 
equipment including: 

QUAD J.H. 

ROGERS SHURE 

GOODMANS S.M.E. 

SINCLAIR DECCA 

FERROGRAPH A.D.C. 

LEAK ALL BALANCE 

DECCA-KELLY PICKERING 
DUAL RESLO 

Price lists and descriptive 
literature available on re¬ 
quest. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28-3718, 28-3926 
OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity 
Specialists 


evident, again under the leadership of 
George Coward, playing sax and clarinet. 
Well known Gospel instrumentalist Bill 
Petterson provides trumpet and mellow 
horn, with Ron Drummond lead guitar, 
Dave Whylie rhythm guitar, Craig Rose 
bass guitar, Paul Plummer drums and Dave 
Brainwood piano and organ. 

Some of the numbers are traditional 
but most are original: Everybody Gonna 
Pray - Judas - We’re So Happy - You 
Have Heard - Still In Control - The 
Saints - Look Around - River Of Life - 
If We Could See Beyond Today - There 
Was A Man - Lonely One - Saviour Of 
Man. 

The album is aimed squarely at those 
who like a group sound, with a strong 
driving rhythm ranging from Gospel beat, 
through bossa nova to dixieland. The vocal 
work is just so-so but the instrumental 
work is fine and the recording excellent. 
In fact, the bass will give loudspeaker 
cones quite a workout. (W.N.W.). 

* * * 

GREAT RELIGIOUS ARIAS. Franco 
Corelli, tenor, with orchestra and 
chorus conducted by Rafaele 
Mingardo. World Record Club stereo 
S/4299. 

Interest: Ave Maria, etc. 

Performance: So, so sad. 

Quality: Very good. 

Stereo: Normal. 

The title of this disc has been badly 
chosen. Although some of the items are 


certainly religious arias, there are no fewer 
than three “Ave Marias”, which are not 
arias, and the Largo from Handel’s opera 
“Xerxes”, which is not remotely religious. 
However, nobody would dispute the 
quality of all these items, and I certainly 
expected to obtain rather more pleasure 
from this recital than I did. What tended 
to reduce the edge of enjoyment for me 
was the pain-laden style of singing adopted 
by Franco Corelli. Not only do I find this 
style depressing, but it does not accord 
with the joyous sentiments expressed in 
some of the songs. I am afraid that we are 
up against an age-old problem here - a 
singer trained in grand opera failing to 
adapt to the smaller scale of the short 
song. 

Here is the full list of titles: Pieta 
Signore (Stadella) - Ave Maria (Schubert) 
— Ombra Mai Fu, Largo (Handel) Ave 
Maria (Tortorelia) - L'Ange 
(Wilder/ Wagner) - Ingemisco from 
“Requiem” (Verdi) - Adcstes 1'ideles 
(trad.) - Ave Maria (Bach/Gounod) - 
Ave. Verum (Mozart) - Domine Deus, 
from “Messe Solenne” (Rossini) - Agnus 
Dei, from L’Arlesienne” (Bizet) - Panis 
Angelicus (Franck). With the exception of 
“L’Ange” 4 sung in French, all items are 
sung either in Latin or Italian, but full 
texts with translations are provided on the 
sleeve, a practice for which World Record 
Club are to be commended, and which 
other record companies would do well to 
emulate. The technical quality of the disc 
is entirely, satisfactory. (H.A.T.) 


Instrumental, Vocal and Humour 


FAVOURITE OVERTURES FOR 
BRASS. Men O’ Brass, conductor 
Harry Mortimer. Columbia Studio 2 
Stereo (EMI) TWO 225. 

Interest: Britain’s leading brass 

ensemble. 

Performance: Fine style. 

Quality: Clean, but restricted 

dynamics. 

Stereo: Good wide spread. 

Brass band enthusiasts who have been 
used to hearing the combined BMC, Fairey 
and Foden’s bands in their many 
performances on disc, will be pleased by 
the new title “Men O’ Brass” by which 
they are now known. The name may have 
changed, but the high standard of their 
playing most certainly has not, as they 
prove in their rousing performance of the 
old warhorse for brass bands, “William 
Tell Overture”. Along with this, they give 
us overtures from Fra Diavolo, The 
Mikado, Morning Noon and Night in 
Vienna and that perennial favourite, 
Mendelssohn’s “Ruy Bias”. The recording 
in the Studio 2 Stereo process is clean, but 
I get the impression that the engineer 
played safe by deliberately restricting the 
dynamic range. Where brass bands are 
concerned, this is probably a wise 
precaution, but it does tend to water 
down the impact of the crescendos. 
(H.A.T.) 

* * * 

SWAN LAKE BALLET SUITE. 
(Tchaikowsky). The New York 
Philharmonic Orchestra, conducted 
by Leonard Bernstein. CBS stereo 
SBR 235392. 

Interest: Ballet classic. 

Performance: Sounds superficial. 
Quality: No complaints. 

Stereo: Well spread. 

Two years ago, CBS would 


undoubtedly have called upon the 
Philadelphia Orchestra to make this 
recording, but since the orchestra has now 
contracted to record for RCA, the New 
Yorkers have been called upon to take it 
on. Let me say now that I have every 
respect for the New York Philharmonic 
and their conductor Leonard Bernstein, 
and nobody could fairly criticise the 
quality of their musicianship. However, I 
am certain they are much happier playing 
the “heavies” of the Romantic period, 
notably Mahler, and their performance of 
this lightweight score is lacking in the 
ardour which it demands and usually 
receives from European, and more 
especially Russian, orchestras. In short, 
the orchestra sounds bored, and their 
performance flat. Even the great “Swan” 
theme sounds only just removed from 
triteness. With plenty of alternative 
versions to choose from, a little shopping 
around seems to be in order. (H.A.T.) 

* + * 

SABRE DANCE. Suites from Gayne and 
Masquerade (Khatchaturian), and 
The Comedians (Kabalevsky). The 
Hollywood Bowl Symphony 
Orchestra, conducted by Alfred 
Newman. Capitol Encore Series 
(EMI) stereo SENC9714. 

Interest: Russian light music. 
Performance: Adequate. 

Quality: Good enough. 

Stereo: Normal. 

With roughly 20 minutes playing time 
a side, and presenting three of the best sets 
of light music to come out of Russia since 
the Revolution, this $2.59 issue represents 
excellent value. The Hollywood Bowl 
Symphony does not rate in my book as a 
great orchestra, but it has some extremely 
competent musicians, and they can take 
this type of light fare in their stride. 
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As usual, the “Gayne” suite starts oft 
with the popular “Sabre Dance”. Despite 
its liveliness, this piece is not nearly such a 
difficult piece as it sounds, and in my 
opinion is the least interesting of the set. 
If you do not as yet know the remaining 
six dances which make up the suite, they 
will, I am sure, quickly ingratiate 
themselves in your affections. 

Side 2 starts with the “Masquerade” 
suite, with its popular Waltz and equally 
charming Galop, Mazurka and Romance. 
The disc is completed by the short 
three-section suite from “The 
Comedians”, comprising the Galop, 
Gavotte, and Epilogue. 

All these items now occupy a 
permanent place in the light music 
repertoire, and it is good to have them all 
on one disc. Well worth its $2.59 price. 
(H.A.T.) 

★ ★ ★ 

AROUND THE WORLD. The Pro Arte 
Orchestra, conducted by Gilbert 
Vintner. World Record Club stereo 
S/4818. 

Interest: Light‘music ot the world. 
Performance: Splendid. 

Quality: Clean sound. 

Stereo: Normal. 

Here is a most enjoyable record, 
featuring some of the best light music 
from many countries of the world, 
splendidly played by the Pro Arte 
Orchestra. This orchestra set out to record 
i series of light music programs some years 
igo under George Weldon, one of the most 
espected British conductors of light 
nusic, but after making only one disc 
Veldon died. Gilbert Vintner has stepped 
nto Weldon’s shoes, with extremely 
lappy results, as this disc bears testimony. 

Perhaps my favourable reaction to this 
lisc was influenced by the number of my 
>ersonal favourites included in the 
election - such as Eric Coates, 
‘Merrymakers’ Overture” (England) - 
Ufven’s “Herdmaiden’s Dance” (Sweden) 
- Jarnefelt’s “Praeludium” (Finland) - 
heme’s “Dance of the Little Fauns” 
France) - Farnon’s “A la Claire 
-ontaine” (Canada). To make up the 11 
.racks, there are also: Under the Linden 
Tree (Felix - Austria) - In a Harbour 
Town (Fischer - Germany) - Dance of 
the Young Maidens from “Gayaneh” 
(Khachaturian - Russia) - Gitanias 
(Lecuono - Cuba) - Mardi Gras from 
“Mississippi” Suite (Grofe - USA) - 
March from “Little Suite” (Arnold - 
England). For lovers of light music, this 
disc will represent many happy hours of 
listening. The clean, modern sound, and 
high quality pressing, are in line with 
World Record Club standards. (H.A.T.) 

★ ★ ★ 

SONG OF NORWAY. Original film 
soundtrack, with Toraly Maurstad, 
Florence Henderson, Christina 
Schollin and Frank Poretta. Music 
performed by the London Symphony 
Orchestra, directed by Andrew L. 
Stone, musical supervisor Roland 
Shaw. Stateside (EMI) stereo SOSL 
10101 . 

Interest: Bowdlerised classics. 
Performance: Competently done. 
Quality: Good. 

Stereo: Normal. 

In most respects, this disc is little 
different from any other presenting the 
soundtrack of the Hollywood version of a 
Broadway musical. What lifts it out of the 
rut is the quality of the music, which is far 
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Prices Slashed for the New Year! 

COMPLETE 
HI-FI SYSTEM 

Absolutely complete—ready to plug in—no extras 
to buy. He e’s a wonderful opportunity to obtain 
a splendidly matched Hi-Fi System, with superb 
sound, at far, far below usual price. Normal 
price for this system is $644, but for New Year 
we have cut the price to $499.50. 

What a buy! 


£6 44 

$ 499.50 


' NEW n 

||S{| RECORD PLAYER . 

u 

urn j 



MODEL 1209 
MANUAL OR AUTO 

4 pole shielded motor, non magnetic 
T/T4.2lb weight, Quality Tone Arm, Anti- 
Skate Adjustment, Pitch Control, Cue 
Control, 3 speeds — wow and flutter less 
or equal to 0.09%. Fitted with Shure 
M55E Magnetic Cartridge (Elliptical 
Stylus) and complete with player base and 
perspex cover. Changer facilities if required. 


MONARCH 


AMPLIFIER 


Monarch A5000 Specifica¬ 
tions. 30 watts RMS per 
channel at 8 ohms. Har¬ 
monic Distortion 0.2% at 
25 watts. Frequency re¬ 
sponse 20-40 KHZ. Hum 
and Noise—60dB. Con¬ 
trols—input selector, mode 
switch, tape monitor, vol¬ 
ume, balance, treble, bass 
controls, speaker switch A. 
B or A plus B, loudness. 
HI filter. Low filter and 
phone Jack. Walnut hous¬ 
ing. 



WHARFEDALE SPEAKER 



TWO-WAY SYSTEM 

Size 21 x 13 x 10% — Response 45 — 
17000 Hz — 12 inch bass unit — 3 
inch Tweeter — 4 element crossover — 
power rating 25 watts. R.M.S. Walnut 
finish. 


Delivered Free in the Metropolitan area. 

Write for details or call in for a demonstration NOW. 


ARROW 

ELECTRONICS 

342 KENT ST. 

SYDNEY, 296731 
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REPRODUCERS CO 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 

Exclusive Australian Agents tor — ADC Cartridges and Amplifiers, Kef speakers, J. H./G. H. I 
Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and th 


e popular J.H. Synchronous Turntabl 


THE 


SOUND — 

— OF SILENCE 


TESTS PROVE THE NEW J. H. SYNCHRONOUS TURNTABLE NOW GIVES THE WORLD'S FINEST RESULTS 

- AT NO EXTRA COST. 

• Every turntable ever made has a rumble component due to mains frequency of the drive motor. 
Great pains are taken by manufacturers in efforts to isolate this component which comes via 
the platter to the stylus and causes problems in particular systems. 


• ONLY the J.H. Turntable has really brought this problem to an absolute all-time low. 
Although in early releases of the new “J.H.” models we decoupled this component to highly 
acceptable standards by means of neoprene cellular washers of specified structure, further 
research has been continued until a state of near perfection has been achieved. THIS IS THE 
SOUND OF SILENCE — the most important requirement in a stereo turntable. 


• The problem with rubber and springs as sho ck isolators is the change in decoupling coefficient 
which transpires due to fatigue and other factors. If the masses and the nature of the materials 
are suitable it is sometimes found (although rarely) that rigid mounting is an agreeable solution. 


• The J.H. Synchronous Turntable has been subjected to extensive tests in aeronautical research 
laboratories where questions of shock isolation of instruments is a very critical factor. 


• The J.H. Turntable has been found under conditions where the motor is rigidly mounted to 
possess an ideal relationship of mass distribution, so much so that comparative tests prove that 

its rumble content is appreciably lower than that of any other turntable regardless of price. 


• (It may interest the reader to know that the troublesome frequency is not the mains frequency 
of 50 cycles, but the first harmonic which occurs at 100 cycles. Mechanical rumble is at 8 
cycles and, of course, cannot be reproduced. 


• CONCLUSION: If you require the absolute optimum in signal/noise ratio, INSIST ON A 
“JH” Turntable — backed by scientific know-how. 


2-SPEED MANUAL VERSION: $39.00 


WITH SPEED CHANGE: $43.00 


All New Zealand enquiries to our Agents: 
His Master's Voice (N.Z.) Limited, 
162-172 Wakefield Street, Wellington, N.Z. 
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Rosemary Brown's music 

ROSEMARY BROWN’S MUSIC, inspired 
by Liszt, Chopin, Beethoven, 
Debussy, Schubert, Schumann, Grieg 
and Brahms. Performed by Rosemary 
Brown and Peter Katin. Philips stereo 
6500 049. 

Interest: More in the circumstances 
than in the music. 

Performance: See review. 

Quality: Satisfactory. 

Stereo: Hardly matters. 

Following the widespread coverage 
that London housewife Rosemary Brown 
has received in the press, and on TV and 
Radio, and her claim to be taking down 
music from the “other side” from long 
dead composers, it is presumably not 
necessary to deal with the background to 
this disc. Whatever view you take of these 
claims (and your acceptance or rejection 
of them will certainly be coloured by your 
own beliefs in such matters) one has to 
accept that Mrs Brown has been able to 
convince a large number of people in the 
musical world that she is neither a crank 
nor a fraud; that she has secured sufficient 
support to warrant the recording of some 
of her pieces; and that an artist with the 
status of Peter Katin has undertaken to 
play some of them. 

Various opinions have been expressed 
about the quality of the music Mrs Brown 
produced (and I say frankly that I 
personally was disappointed on hearing it 
here) but I think the introduction to this 
recital, said to have been dictated from the 
“other side” by British musicologist Sir 


imiiummiiniimniimimimumiimiiiiMiiiiiiMiiMiiiiiiiiiiiiitiiMiiiiitii 

Donald Tovey, shows remarkable 
discernment with these words: “We are 
not transmitting music to Rosemary 
Brown simply for the sake of offering 
possible pleasure in listening thereto; it is 
the implications relevant to this 
phenomenon which we hope will stimulate 
sensible and sensitive interest and stir 
many who are intelligent and impartial to 
consider and explore the unknown of 
man’s mind and psyche”. As far as I am 
concerned, this is an entirely appropriate 
comment. I am much more interested in 
how this music came to be written than I 
am in hearing it played. 

However, to return to the music. Side 
1 is more interesting, not only by virtue of 
the superior quality of the playing by 
Peter Katin, but also because the pieces 
have a certain charm about them. Side 2 
has Rosemary Brown playing, and this 
certainly serves to confirm that she is no 
musician, since her standard is about that 
of a fifth year piano student. Possibly the 
pieces here would sound more interesting 
if they had the benefit of Mr Katin’s 
interpretation, but Mrs Brown’s treatment 
makes them sound superficial and boring. 
Of the 17 pieces, eight are accredited tc 
Liszt, three to Chopin, and one each to 
Beethoven, Schubert, Debussy, Brahms, 
Grieg and Schumann. I don’t believe we 
shall have any more records from Mrs 
Brown, but it is quite on the cards that 
this disc will become a collector’s item at 
some future date, just as the efforts of 
“soprano” Florence Foster Jenkins are- 
now. (H.A.T.) 


iiiimiiimiimiiiimiiiitMtMmiiiiiiuiiiiimittiitiiitiitiiiiimiiitiitiiiiiiittitimiiiiiiiMiitimiitiiiiitiittiiiiiiiiitiitiitiiiimtiiiiiimtiifiiiiMiiiiiiimiiiiiiiiiifiimiiiiiiiiiii 


and away above the efforts of the 
present-day tunesmiths, churning out a 
score to order. The music is, as you will no 
doubt know, based oh that of Grieg, and 
the story purports to be based on his life 
- as seen by Hollywood scriptwriters, of 
course. 

Genuine classics lovers will probably 
not have the slightest interest in the disc, 
and they will probably shudder to hear 
what has been done to the familiar Grieg 
melodies. However, those who enjoyed the 
film will no doubt find continued 
enjoyment in playing over the score. I do 
not propose to list the 23 track titles, but 
I am sure they include every item of 
consequence in the film. The music is 
expertly played by the London Symphony 
Orchestra, and the vocals are, adequate. 
(H.A.T.) 

¥ ¥ ¥ 

MARY POPPINS - the original film score 
music, with Julie Andrews, Dick Van 
Dyke, David Tomlinson, Glynis 
Johns and Ed Wynn. World Record 
Club stereo S/4927. 

Interest: Still pretty general. 

Performance: The best available. 

Quality: Very good. 

Stereo: Adds interest. 

One of the most successful soundtracks 
of the past decade, the Mary Poppins 
music has maintained its popularity over 
the years and will certainly be welcomed 
by many members of the World Record 
Club at its budget price. With 17 tracks to 
be accommodated, the disc provides 
plenty of playing time. A small amount of 
spoken text is included, as well as all the 
popular numbers; A Spoonful of Sugar - 
Super-Cali-Fragil-Istic-Expi-Ali-Docious - 
I Love To Laugh - Feed The Birds - 
Chim Chim Cheree - Let’s Go Fly a Kite. 
All the other numbers are also included, of 


course. I presume that it is not necessary 
to enlarge on this, except perhaps to say 
that the pressing is of excellent quality 
and the sound and stereo spread are above 
reproach. (H.A.T.) 

¥ ¥ ¥ 

INVITATION TO THE WALTZ. The 
Bournemouth Symphony Orchestra, 
conducted by Walter Susskind. 
Studio 2 Stereo (EMI) Series 259, 
SOEX-9685. 

Interest: Waltz classics. 

Performance: Enthusiastic. 

Quality: Typical Studio 2 excellence. 
Stereo: Well spread. 

This is a Studio 2 Stereo recording, and 
carries the normal cover identification to 
this effect, yet it is released on the $2.59 
label - to the best of my knowledge, the 
first time that EMI has offered Studio 2 
Stereo on anything except their top price 
label. Apart from this, it is a fairly typical 
light classical program, featuring waltz 
classics in full orchestral arrangements, 
played in fine style by the Bournemouth 
Symphony under Walter Susskind. This 
orchestra has established quite a 
reputation as performers of this kind of 
fare, and the regularity which which EMI 
releases their discs indicates that there is 
considerable public acceptance of them. 

The program is: Voices of Spring (J. 
Strauss II) - Invitation to the Dance 
(Weber) t- The Skaters (Waldteufel) - 
Music of the Spheres (Josef Strauss) - 
Waltz from “Eugene Onegin” 
(Tchaikowsky) - Waltz from 
“Masquerade” (Khachaturian) - Waltz 
from “Merry Widow” (Lehar). 

I used above the word “enthusiastic” 
to describe the main characteristic of this 
performance and, while this quality is fine 


EXCEL HAS THE BEST 
PRICES ON FAMOUS 
MICRO EQUIPMENT 


MICRO MR-211 TURNTABLE 

A 4-pole, hysteresis, 
synchronous, outer-rotor 
motor and feather-touch 
selector gives positive 33 1/3 
and 45 r.p.m. speeds. 

Static balance S-shaped tonearm. 
fully compensated, accepts all 
standard * 2 in mounting 
cartridges. Oil-damped 
arm lifter. Baseplate Is sliver 
finished and mounted in 
wooden base with plastic 
cover. Encel Price $149.00. 
(Cartridge of your choice extra.) 

MICRO MR-111 TURNTABLE 

Built to the same high 
standards as the MR-211. 
Baseplate finished In matt black. 
Encel Price $72.50. 

(Cartridge and tinted acrylic 
lid extra.) 

MICRO QUALITY CARTRIDGES 

All these famous units 
have replaceable diamond stylti. 
Those coded "e * have 
elliptical stylus: all coded 
otherwise have conical stylus 
Stylii are interchangeable within 
the two ranges, without the 
use of tools. 

3100/e 

The top quality magnetic 
cartridge approved for use in 
broadcasting stations throughout 
Australia in systems that 
meet the Australian Broadcasting 
Control Board standards. 

Encel Price $26.50. 

3100/5 

Similar to the 3100/e, but 
fitted with conical stylus. 

Encel Price $21.50. 

3100/7 

Fitted with .7 conical stylus. 
Encel Price $17.50. 

2100/e 

A ruggedly constructed 
cartridge giving high 
quality performance. 

Encel Price $21.50. 

2100/5 

Similar performance and 
construction as 2100/e 
but with conical stylus. 

Encel Price $15.50. 

2100/7 

Fitted with .7 conical stylus. 
Encel Price $12.50. 

MICRO MA-77 11 TONEARM 

A high quality arm that 
offers all the refinements 
you could wish for. 

Encel Price $44.50. 

MICRO MDP-3 DUST BUG 

Cleans recordings automatically 
ahead of the stylus. Weighted 
base requires no fixing. 

Encel Price $4.50. 

MICRO MSB-1 
SHOCK ABSORBERS 

Eliminate turntable baseplate 
feedback (50-200Hz). Suit 

all turntables. ____ 

Encel Price (per set of 4) $12.50 


NOTE: All prices Include 
sales tax. Write for full 
Information on these 
quality components. 



AUSTRALIA'S GREATEST 
HI-FI CENTRES 

EE96B 




Melbourne: 431 Bridge Road. 

Richmond. Victoria. 3121. 

Tel. 42 3762. 

Sydney. 257 Clarence Street. 

Sydney, N.S.W., 2000. 

Tel. 29 4563, 29 4564. 

• Trade-Ins accepted. • Terms available. 

• Mall Order* throughout Australia. 
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LOWEST 




PRICED Q UALITY 

1. erase 

2. record 

3. playback 



TAPE DECK you can buy 


SONY: 

0 Specially designed record head offers 
optimum recording without compromise 

^ Special tape selector for optimum 
performance on standard tapes or on the 
new SLH tapes 

The SONY TC-352D has 3 separate heads to enable 
monitoring of tape whilst recording. You make sure 
you are recording sound exactly as you want to record 
it. The SONY TC-352D Tape Deck—with its 3 heads 
ideally isolated from one another — offers world- 
renowned tape recorder technology at a popular price 
. . . and its smart appearance will enhance your 
listening enjoyment. 




1 SPECIFICATIONS 

System: 4-track stereo/mono recording and playback. 
Power Requirements: AC 240 V. Power Consumption: 
30 watts. Tape Speed: 7V2, 3 3 A and 1 7 /a ips. Reel 
Capacity: 7" or smaller. Frequency Response: 30- 
20,000 Hz at 7V2 ips (std. tape), 30-22,000 Hz at 7V2 ips 
(special tape), 30-13,000 Hz at 3 3 A ips (std. tape), 30- 
14,000 Hz at 3 3 A ips (special tape), 30-7,000 Hz at 1% 
ips (std. tape). Signal-to-noise ratio: Better than 52 
dB (std. tape), 55 dB (special tape). Flutter & Wow: 
Less than 0.12% at 7Y2 ips. Level Indication: Dual VU 
meter. Inputs: Microphone —Impedance 600a, Sensi¬ 
tivity -72 dB (0.2 mV); Auxiliary—Impedance 100 
ka, Sensitivity -22 db (0.06 V). Outputs: Line-out — 
Level 0 db (0.775 V), Impedance 100 ka; Headphones 
— l/npedance 8a Dimensions: 15 7 /s" (W) x 7%" (H) x 
13 7 /i*" (D). Weight: 17 lb. 11 oz. 



Distributed by: 


JACOBY# 

M8TCHELL 

SYDNEY—26 2651 • MELBOURNE-30 2491/2 • ADELAIDE-53 6117 • 
BRISBANE—2 6467 • PERTH—28 8102 • LAUNCESTON—2 5322 • Agents: 
CANBERRA—47 9010 • N’CLE—61 4991 • PORT KEMBLA—4 2071. 


To: Jacoby Mitchell & Co. Pty. Ltd., 469-475 Kent St., 
Sydney, N.S.W. 2000. 

Please send me information on the Sony TC-352D Stereo 
Tape Deck. 

NAME. 

ADDRESS .:. 


JMS/22-71EA370 
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in its way in a program of this type, some 
people might prefer a little more delicacy 
in certain parts of the Viennese waltzes. 
But let us not quibble - in general, this is 
good playing, well recorded, and excellent 
value at $2.59. (H.A.T.) 

* * * 

DYNAMIC SOUND SHOWCASE. King 
records, Japan (Festival) stereo 
SR66-9/761. 

Interest: Hi-fi sampler. 

Performance: Fine musicianship. 
Quality: High standard. 

Stereo: Excellent spread, definition, 
balance. 

Originally issued at full premium price, 
this sampler, demonstrating the sound 
qualities of the “Super Dynamic Sound” 
system by King Records, of Japan, has 
now been re-issued at $2.59. At this price 
it is certainly a most attractive 
proposition, as not only is it an excellent 
disc to show off the qualities of your high 
fidelity installation, but it also has a most 
enjoyable selection of tunes expertly 
played by various groups. The styles used 
vary from standard orchestral treatment 
through American swing band in the Glen 
Miller fashion to Hawaiian steel guitar 
orchestra, Latin American and slightly 
swung classic. All bright happy music 
which makes a favourable impression. 

The tunes included are: March from 
the River Kwai - Oye Negra - 
Chattanooga Choo Choo - La Cumparsita 
- The Marines Hymn - Blue Hawaii - 
Mon Oncle - Dance of the Sugar Plum 
Fairy - Moonlight Serenade - My Little 
Grass Shack in Kealakekua - Cumana - 
Blue Tango. Definitely a bargain. (H.A.T.) 

¥ * * 

VIVE L’ACCORDEON, Vol 3. Emile 
Carrara. Compatible stereo, Concert 
Hall SVS 2613. 

Interest: Continental cafe orchestra. 
Performance: Pleasant in its way. 
Quality: Excellent. 

Stereo: Good. 

Having regard to the title, this could 
hardly be anything but an album featuring 
the accordian. In fact, the accordian is 
used as the lead instrument in a small 
Continental style orchestra, filling the role 
that might otherwise be occupied by 
strings. 

Having said as much, it isn’t hard to 
guess at the nature of the music. It is 
happy, rhythmic, melodic but it does tend 
to go on and on, to a strict tempo beat. In 
short, its natural role is as background or 
party music and, as such, it would be quite 
successful. There are 14 tracks, mostly 
with French titles. Here are some of them: 

Cuisses de Mouche — Riquita — 
Cigarillos - La Cagnotte- Sahara - Valse 
d’Ete - Pour La Vie - Baby Capone. 

Sample a couple of tracks. If you like 
them, you’ll like the rest. (W.N.W.) 

¥ * * 

THE INCREDIBLE PACO PENA. Paco 
Pena, flamenco guitar. Fontana 
stereo TLS 112. 

Interest: Flamenco artist. 
Performance: Accomplished. 

Quality: Excellent. 

Stereo: Not significant. 

If a group of flamenco enthusiasts were 
asked to list the “top 10” of flamenco 
guitarists, no doubt various names would 
appear at the top of their lists - Sabicas, 
perhaps, or Carlos Montoya; maybe 
Manitas de Plata. But it is certain that 
Paco Pena will be somewhere near the top 
of every list. Paco Pena is a brilliant 
performer, with a forceful style which will 


be appreciated by the true flamenco 
aficionado. There are no gimmicks or 
surprises in this recital, merely the 
traditional flamenco styles; Soleares - 
Alegrias - Tarantas - Tientos - Bulerias 

- Cantinas - Granadina - Fandango - 
Zapateado. Pena plays solo throughout, 
with no taconeo, zapateado, cantor or 
castanet artists to accompany him, but he 
is quite able to sustain a solo recital of this 
type. The recording is of excellent quality. 
(H.A.T.) 

¥ ¥ ¥ 

CLIFF PLAYS THOMAS. Cliff Bingham 
and the Thomas Electronic Organ. 
Stereo, Unison BRC-012s. (From 
AAVR, 87a Mullens St, Balmain, 
NSW 2041.) 

Interest: Local organist. 

Performance: Adept. 

Quality: Some background noise. 
Stereo: Normal. 

In recent years, the name of Cliff 
Bingham has become almost synonymous 
with Thomas organs in New South Wales 
and elsewhere. For this new release he uses 
both the Celebrity model 82IS and the 
three-decker Trianon model 606. It is a 
lively performance in which the round 
voices of the organ provide a background 
for a most impressive range of percussive 
tones, which are both pleasing and 
realistic. 

There are 13 tracks in all: Dance of the 
Comedians - I’ll Never Fall In Love Again 

- Merry Widow Selection - Rip Van 
Winkle - Under The Double Eagle - 
Yesterday - Joshua - Under The 
Christmas Mistletoe - Show Me - I Could 


Classical sampler 

THE WORLD OF BENJAMIN BRITTEN. 
A Young Person’s Guide to His 
Music. Decca (EMI) stereo SPA 74. 

Interest: Classical sampler. 
Performance: Some fine playing and 
singing. 

Quality: Good modem sound. 

Stereo: No peculiarities. 

EMI have performed a valuable service 
by issuing this sampler of Britten’s music 
for the benefit of young people, who may 
thereby be encouraged to look further 
into the treasures still awaiting their 
discovery in Britten’s work. Excerpts are 
provided from his Young Person’s Guide 
to the Orchestra - Variations on a Theme 
of Frank Bridges - Peter Grimes - War 
Requiem - A Midsummer Night’s Dream 
- Simple Symphony - The Burning Fiery 
Furnace - Billy Budd. Arrangements by 
Britten of the English folk songs “Early 
One Morning” and “The Plough Boy” are 
also included, sung by Britten’s bosom 
friend Peter Pears. 

The excerpts are all from currently 
available Decca recordings, the catalogue 
numbers of which are all given in the 
sleeve notes. Outstanding soloists and 
orchestras of today are featured 
throughout. If anybody not too familiar 
with Britten’s style buys this disc, I do 
urge them not to play it through once and 
then put it away. With this type of music 
it pays to persevere, and after a few 
hearings the fine qualities of the music will 
be revealed. At $2.59, this is a disc which 
should not be missed, and if it opens the 
door to a great new listening experience, 
and I am sure it will to many people, it 
will be money well and wisely spent. 
(H.A.T.) 


FI FnTRQNir* Australia 



BEOCORD 2400 


The Beocord 2400 has the same 
fine quality and technical speci¬ 
fications as the Beocord 1800 
but is also equipped with 
a high fidelity stereo amplifier 
and additional input facilities. 
Certainly one of the more 
expensive tape recorders on the 
market the Beocord 2400 is one 
of the finest tape recorders 
you can buy; it is a product 
that will pay for itself in 
pleasure for the years to come. 

By the use of recent technical 
developments, B&O have been 
able to reduce considerably the 
traditional disadvantages of 4 
track tape recorders: the Beo¬ 
cord 2400 has an extra wide 
frequency response and a signal- 
to-noise ratio better than 60 dB. 
The output amplifier has been 
built to the DIN 45,500 hi-fi 
standard and will give a power of 
2X10 watts RMS with very low 
distortion. 

There are sockets for mono and 
stereo microphones, radio, 
record player and line, and 
monitoring with stereo head¬ 
phones, also facilities for tape 
search with photocell stop, 
mixing of 8 channels, sound on 
sound, syncroplay, multiplay, 
echo, P.A. etc. The Beocord 2400 
can be used as a music and 
public address system, home 
high fidelity centre, or as an 
orchestra or guitar amplifier. 

The Beocord 2400, not having 
built-in speakers, has switched 
sockets for two pairs of external 
loudspeakers. 

Height: 225 mm (8.86 ins) - with 
lid. Width: 449 mm (17.68 ins). 
Depth: 358 mm (14.10 ins). 
Cabinet: Finished in Teak, 
Rosewood or Oak. 


DANISH Hi-Fi B: 

698 Burke Rd.. Camberwell 3124.82 4938 
also Shop 9, Lower Plaza, 
Southern Cross Hotel, Melbourne. 638930 


March — 1 .071 . 
























The latest from 


OUAD 

- ' * D__- L _I T-. J „ k Aar 
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final touch to perfection... 



QUAD AM3 TUNER 

A new criterion of excellence in AM Broadcast reception has arrived! 
The Quad AM3. It is a self-powered unit, primarily intended for use with 
the Quad 33/303 Amplifier, but may be used with other amplifiers. The 
AM3 Tuner is styled to match the Quad 33/303 units, incorporating 3 
wave length coverage, wide/narrow/selectivity switch, luminous ribbon 
tuning indicator and adjacent channel whistle filter. 

Tuning range: Medium Wave: 510-1620kHz (588-185 m). Short Wave 1: 2.2 
— 6.6Mhz (136-45 m). Short Wave 2: 5. — 18.5MHz (52 — 16.2 m). Output 
Level: lOOmV (Nominal for 30% modulation). Filter Rejection frequency; 
10kHz. Dimensions: Width, IOV 4 ". Height, 3 5 /s". Depth, 8". 



Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

49-51 York Street, SYDNEY. Telephone 29 1571 


Have Danced All Night - Sophia - 
Tritsch-Tratsch Polka - Charleston. 

The album is obviously destined to fill 
a double role, firstly as organ 
entertainment and secondly as a 
demonstration record for the larger 
Thomas organs. In both roles it should be 
successful. It is just a pity that, 
technically, it falls somewhat short of top 
quality. The treble isn’t as bright as it 
should be, and, at the level you will want 
to play it, some background noise will be 
apparent. (W.N.W.) 

¥ ¥ ¥ 

UP, UP AND AWAY - OUR WAY. Young 
Australian Artists. Reader’s 
Digest/RCA Dynagroove, stereo SP46 
- X2RS 9587. Available only from 
Reader’s Digest Association, 20 
Waterloo Street, Surry Hills, NSW. 
2010. 

Interest: Australian talent. 
Performance: Something we can be 
proud of. 

Quality: Mostly excellent. 

Stereo: Highlights performance. 

My immediate reaction after playing 
this record was one of surprise and loud 
approval - No, more than that, one of 
complete astonishment at such an 
incredibly good performance. I played it 
again, just to make sure, but my opinion 
wasn’t changed. Our nation’s young artists 
such as David Whitaker, Hank Lavine and 
Norman Percival leading their all 
Australian orchestras and vocalists Ken 
Barrie and the New Classic Singers, have 
produced an exciting selection of 
Australian ballads, folk and country 
melodies, as well as blues and pop songs 
made famous by today’s youth groups. 

The overall mood of the sound is 
impressively smooth and relaxing, with 
only some minor distortion in a couple of 
tracks. Something rather puzzling is the 
complete mix-up in the numbering of the 
selections. Some tunes which according to 
the sleeve notes are supposed to be on side 
one are, in fact, on side two and even the 
order in which they appear is different. 
Somebody certainly goofed here! But I 
would not let this deter you from buying 
this otherwise fine album. The numbering 
and titles of the selections are correctly 
printed on the record label. 

It you enjoy Australia’s Joe Halford’s 
composition of “The Mexican Bug”, I 
think you’ll enjoy the rest of the numbers: 

I Started A Joke - Smiley- The Star - 
The Girl That I Love - Hayride - I.O.I.O. 

- Julia - A Little Ray Of Sunshine - To 
Love Somebody - Age of Consent - 
Arkansas Grass. (J.P.P.) 

¥ ¥ ¥ 

HOLIDAY IN MAJORCA. Various artists. 
Worldwide Series (EMI) stereo SCXO 
6395. 

Interest: Spanish night-club music. 
Performance: Lacks variety. 

Quality: Adequate. 

Stereo: Normal. 

We have already had a disc of the 
music of Spain in this excellent Worldwide 
series, but this disc is devoted to a special 
part of Spain, the holiday island resort of 
Majorca. There is really only one kind of 
music appropriate to the situation, and 
that is the music of the night-clubs. 
Accordingly, we hear a number of 
night-club entertainers going through their 
paces with such well known tunes as 
Guantanamera - El Porompompero - 
Cuando Me Enamoro (Quando 
M’innamoro) - Cuando Caliente el Sol. 
The rest of the 14 tracks are probably well 
known in Spain but have not achieved the 
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same kind of international fame as those 
mentioned above. They are certainly lively 
and interesting enough and are very well 
performed by the various artists 
represented. However, there is a certain 
degree of sameness in all the tracks, which 
is a little disappointing. Variety is an 
important ingredient in discs of this type, 
but here there seems to be only one recipe 
- close harmony and guitar 
accompaniment. (H.A.T.) 

★ ★ ★ 

NANA MOUSKOURl IN PARIS. Fontana 
stereo 885 522 TY. 

Interest: Ballads a la Francais. 
Performance: Superlative. 

Quality: Fine. 

Stereo: Centre channel dominates. 

One of the most successful, and 
certainly one of the most accomplished 
female vocalists in the ballad/folk field 
today, Nana Mouskouri is also, like so 
many of the top ranking singers, 
multilingual. In this program, recorded in 
Paris, she sings entirely in French. 
Accordingly, this would not be the ideal 
disc for those buying their first Mouskouri 
disc unless they have a knowledge of 
French. If they do, they will have no 
difficulty in distinguishing the vocals, as 
Mouskouri’s diction is beautifully clear, so 
that every word she sings is clearly 
discernible. 

Her program comprises; Le Couer Trop 
Tendre - Guantanamera - La Derniere 
Rose de L’Ete - Les Amours de Juillet - 
Les Enfants qui Pleurent — L’Oranger - 
La Colombe - Petits Enfants du Monde 
Entier - Le Garcon que J’Aimais - Quand 
on S’Aime - Mon Amour Prenons la 
Route - Parce Que L’Amour C’est Ca. 
Even if your knowledge of French is 
minimal, you cannot fail to grasp from the 
plentiful sprinkling of “amours” and 
“aimes” in the titles that most of these 
tunes are concerned with the “grand 
sentiment”. 

Nana’s exceptional talent, with her 
bell-like tone and superb phrasing, as well 
as her clear diction, show up well in this 
program. She is supported by a number of 
different artists and orchestras in this 
program, some good, others indifferent, 
but she so completely dominates every 
track that the contributions of the others 
need not be regarded as important. The 
sound is of good standard throughout. 
(H.A.T.) 

★ ★ ★ 

NANA - FESTIVAL 70. Nana Mouskouri 
and The Athenians. Fontana stereo 
6312 003. 

Interest: Mouskouri in Paris. 
Performance: A beauty. 

Quality: Excellent. 

Stereo: Strong centre channel. 

An unusual circumstance of this disc is 
that, although it is virtually the program 
which Nana Mouskouri presented at the 
Paris Olympia last year, the recording was 
actually made at a full scale rehearsal and 
preview, with audience, presumably in a 
recording, held several weeks before the 
actual event. Apparently no recording was 
taken during the Olympia performance, or 
if it was, this version was judged to be 
superior. 

The program opens and closes with the 
same number - “Enas Mithos” - which is 
a setting by Greek composer Hadjidakis of 
words of Aristophenes. It is a pity the 
listener is given no clue what it is all 
about. Also sung in Greek is “Odos 
Oniron”, and again the composer is 
Hadjidakis. The rest of the program 
consists of French numbers, or French 



BUDGET CARTRIDGES AT 
PRE-BUDGET PRICES! 

Almost the entire range of SHU RE 
cartridges have remained at their 
pre-1970 Budget prices! 

Have you tried the new Shure M90 and M70 
Series which feature the latest "Snap-in'' type 
mounting bracket? 



This new clip on easy-mount design cuts cartridge mounting 
time in half. First you mount the specially-designed retaining 
clip in the tone arm head — there's plenty of room for your 
fingers and screwdriver. Then you connect your leads and simply 
snap the cartridge into the retaining clip. Alignment is positive 
and precise. Stylus replacement is greatly simplified, too. 


CARTRIDGES 

WITH 

ELLIPTICAL STY LI 

R.R.P. * 

• 

VI5 Type 

11 

for 

% - l'/2 

grams fracking 

$ 

.... 90.00 

• 

M91E-EP 


for 

% - l‘/2 

grams tracking 

.... 45.00 

• 

M93E-EP 


for 

l'/2 - 3 

grams tracking 

.... 37.00 

• 

M7IEB-EP 


for 

\'h - 3 

grams tracking 

.... 28.00 

• 

M55E-EP 


for 

% - 2 

grams tracking 

. . 27.50 

• 

44E-EP 


for 

1% - 4 

g.rams tracking 

. . . . 24.00 

CARTRIDGES 

WITH 

SPHERICAL STYLI 


• 

VI5 Type 

11-7 

for 

% - l'/2 

grams tracking 

... 90.00 

• 

M7I-6-EP 


for 

l'/2 ' 3 

grams tracking 

... 19.50 

• 

M7IC-EP 


for 

3 - 5 

grams tracking 

... 18.00 

• 

M730-EP 


for 

1 - -|l/ 2 

grams tracking 

... 19.50 

• 

M44-5-EP 


for 

% - l'/2 

grams tracking 

.... 19.50 

• 

M44-7-EP 


for 

l'/2 - 3 

grams tracking 

.... 19.50 



* Recommended Retail 

Price 


NOTE: 

MODELS 

NOT LISTED 

HAVE 

BEEN DISCONTINUED. 


For further information contact your Dealer or any of the following: 

N.S.W.: Audio Engineers Pty. Lfd. r 342 Kent Street, Sydney. 

Q'LAND: Ron Jones Pty. Ltd., 7-9 Merton Rd., Woolloongabba, Brisbane. 
Victoria: Audio Engineers (Vic.), 2A Hill Street, Thornbury. 

W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Perth. 
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VICTORIA METROPOLITAN AKG DEALERS 


MELBOURNE 

MAXWELL’S RADIO PTY 
LTD, 

48 Elizabeth Street. Telephone 
63 8311. 

269 Lonsdale Street. Telephone 
63 4131. 

MYER (MELBOURNE) LTD, 
314 Bourke and 275 Lonsdale 
Streets. Telephone 6 6111. 
MELBOURNE TAPE RE¬ 
CORDERS PTY LTD, 

242 Elizabeth Street. Telephone 
663 2354, 663 2733. 

RECORDED MUSIC SALON, 

23 Collins Street. Telephone 
63 6257, 63 3870. 

WILLIAM WILLIS AND CO 
PTY LTD, 

430 Elizabeth Street. Telephone 
34 6539. 

BALACLAVA 

ALTRA RADIO 

255 Carlisle Street. 

BENTLEIGH 

MAX ROSE, 

465 Centre Road. Telephone 
97 5662. 


BERWICK 

HALE ELECTRONICS, 

52 Peel Street. 

CAMBERWELL 

PHOTOSOUND PTY LTD, 

7 Cookson Street. Telephone 
82 7042. 

FOOTSCRAY 

MAXWELL’S RADIO PTY 
LTD, 

147 Nicholson Street. Telephone 
68 5173. 

SOUTHWELL SUPPLIES, 

176 Geelong Road. Telephone 
68 4436. 

MALVERN 

VICTORIAN TELEVISION 
RENTALS PTY LTD, 

78 Glenferrie Road. Telephone 
50 6889. 

MOONEE PONDS 

MAXWELL’S RADIO PTY 
LTD, 

57 Puckle Street. Telephone 
37 3544. 


VICTORIAN COUNTRY 
AKG DEALERS 


BENDIGO 

ALAN E. WILLIAMS, 

235 Queen Street. Telephone 
3 4750. 


GEELONG 

STEREO EQUIPMENT 
SUPPLIES, 

PO Box 529. 


MOORABBIN 

SOUTHERN SOUND. 

963 Nepean Highway. Telephone 
97 7245. 

NORTH MELBOURNE 

G B TELESPARES, 

504 Queensberry Street. Tele¬ 
phone 30 4301. 

PRAHRAN 

KLAPP ELECTRONICS PTY 
LTD, 

244 Chapel Street. Telephone 
51 8878. 

RICHMOND 

MAXWELL’S RADIO PTY 
LTD, 

236 Bridge Road. Telephone 
42 2603. 

VEALS ELECTRICAL AND 
RADIO PTY LTD, 

520 Bridge Road. Telephone 
42 0211. 

RINGWOOD 

STRO SOUND SYSTEMS PTY 
LTD, 

10 McKay Crescent. Telephone 
870 8542. 

ST. KILDA 

ERB STEREO SOUND, 

140 Ackland Street. Telephone 
94 4326. 

WEST MELBOURNE 

RADIO PARTS PTY LTD, 

562 Spencer Street. Telephone 
329 7888. 


SOUTH AUSTRALIA AKG DEALERS 


ADELAIDE 

DAVID JONES (ADEL) LTD, 

44 Rundle Street. Telephone 
8 0321. 

ERNSMITHS, 

52 King William Street. Tele¬ 
phone 51 6351. 

JOHN MARTIN & CO LTD, 

100 Rundle Street. Telephone 
23 0200. 


NEWTON McLaren ltd, 

82 Gilbert Street. Telephone 
51 0111. 

SAVERYS-CAWTHORNE 
MUSIC WORLD, 

39 Rundle Street. Telephone 
51 3481. 

SOUND SPECTRUM, 

101 Rundle Street. Telephone 
23 2181. 


SVEN KALLINS, 

140 Gawler Place. Telephone 
23 6055. 

THODAY’S SUPREME RADIO 

98 Gawler Place. Telephone 
23 4816. 

TRUSCOTT ELECTRONICS, 

64 Hindmarsh Square. Telephone 
23 3024. 

EVAN DALE 

BOBS ELECTRONICS, 

158 Payneham Road. Telephone 
63 5075. 


WESTERN AUSTRALIA AKG DEALERS 


PERTH 

ALBERT’S TV & HI-FI 
CENTRE PTY LTD, 

282 Hay Street. Telephone 
21 5004, 21 9902. 

BOANS LTD, 

425 Wellington Street. Telephone 
23 0121. 


CANBERRA TELEVISION 
SERVICES PTY LTD, 

414 Murray Street. Telephone 
21 4866, 21 2464. 

MUSGROVES LTD, 

223 Murray Street. Telephone 
216611. 

FLOREAT PARK 

HARMONY MUSIC CENTRE, 
Shop 1, Floreat Forum Shopping 
Centre. Telephone 87 4724. 


VOX ADEON NICHOLSON 
PTY LTD, 

214 8666, 21 2464. 

683 Hay Street. Telephone 
81 3333. 

CLAREMONT 

DISCURIO, 

Shop 9, The Claremont Centre, 
Telephone 3 4533. 

























versions of English language songs: II n’est 
Jamais Trop Tard Pour Vivre - Je n’ai 
Rien Appris - Mon Enfant (Day is Done) 
- L’Etranger - Dans le Soleil et Dans le 
Vent - Vole Vole Farandole - Le 
Souvenir. 

Despite the language barrier, the sheer 
musicality of the material, and Nana 
Mouskouri’s great talent and personality, 
makes this a very enjoyable disc. Here she 
is supported by a small group called The 
Athenians, presumably Greek, who 
contribute in no small measure to the 
success of the tracks by their sympathetic 
guitar and bouzouki playing, and their 
vocal harmonisations. The recording, 
presumably taken in a recording studio, is 
of excellent quality, and audience noise is 
minimal. A good one for Mouskouri fans. 


A NEW PLACE IN THE SUN. Glen 
Campbell. World Record Club 
(Capitol), stereo S/4851. 

Interest: Progressive C & W. 
Performance: Polished. 

Quality: Very clean. 

Stereo: Nicely spread. 

Glen Campbell, named the top male 
vocalist of 1968 and honoured with four 
“Grammy” awards by the Academy of 
Recording Arts and Sciences, surely needs 
no introduction. To my mind he is one of 
the best in the field of what might be 
called “Progressive C & W” - a tasteful 
combination of C & W folk, rock and beat. 
On this disc he once again demonstrates 
one of his greatest talents; his ability to 
completely personify the lyrics of every 
song he sings - something not many other 
vocalists share with him. To sum it up I 
would say that Glen has again upheld his 
reputation for coming up with nothing less 
than his best. 

With such numbers as: Freeborn Man 

- The Last Letter - She Called Me Baby 

- Visions Of Sugarplums - I Have No One 
To Love Me Anymore - The Legend Of 
Bonnie And Clyde - A Place In The Sun 

- Have I Stayed Away Too Long? - 
Within My Memory - The Twelfth Of 
Never - Sunny Day Girl - World Record 
Club members have a good one to add to 
their collections. (J.P.P.) 

* ★ ★ 

BOB McGRATH from SESAME STREET. 
Bob McGrath. Festival Records, 
stereo SFL-93349. 

Interest: Bob McGrath hosting 

Sesame Street. 

Performance: Excellent. 

Quality: Particularly good. 

Stereo: Alive. 

For those not already aware of it, 
Sesame Street is an American children’s 
show currently being screened on ABC 
television. The program is largely intended 
to entertain and educate kiddies of 
pre-school age, as well as to keep them out 
of mother’s hair for an hour or so. Each 
program includes a number of songs and it 
is these that have been selected on this LP. 
The presentation is of such interest and 
high standard, that even the whole family 
can find it quite entertaining. The songs 
are not, I must emphasise, of the usual 
kindergarten type; rather they tend to be 
very modern in approach with plenty of 
rock and beat - one number in fact is 
almost entirely instrumental and it’s good! 

If you want to educate and entertain 
the little ones and enjoy yourself at the 
same time, try this one, especially such 
tracks as: Good Good Morning Day - Me 

- Sunshine Guitar - Why Choose To Be 
Afraid - Why Does It Have To Rain On 
Sunday - So It Doesn’t Whistle - 
Groovin’ On The Sunshine - Best Friend 

- Hold On To Your Dream - I Can Do 
It! (J.P.P.) 


Progressive Pock 


Rock and roll records are reviewed in this 
issue by Gil Wahlquist, who recently 
joined our panel of reviewers. Gil 
Wahlquist has written about pop and jazz 
records in the Sydney "Sun-Herald" for 
some years. Last year he was a national 
judge of the Hoadley-2SM Battle of the 
Sounds. 


WIDE OPEN. Kahvas Jute. Stereo. Infinity 

SINL-934030. 

Interest: Australian rock trio. 

Performance: Excellent. 

Quality: “Four-track” recording. 

Stereo: Superb. 

Pat Aulton produced this quartet at 
Sydney’s Festival studios for the new 
all-Australian Infinity label. The sound 
was recorded on a four-track machine, 
mixed to another four-track then re-mixed 
for the final two-track stereo. 

The sound is exceedingly good. Each 
of the instruments appears in profile, 
creating the essential dialogue. 

Dennis Wilson is the lead vocalist, 
playing acoustic and electric guitars. 

“She’s So Hard to Shake” is the 
outstanding performance; an example of 
modern, hard rock. 

Many of the other tunes, like 
“Vikings” take their themes from heroic 
sagas of old. Rock musicians, at least, read 
their history books. (G.W.) 

★ ★ ★ 

PENDULUM. Creedence Clearwater 

Revival. Stereo Liberty SLYL 

934039. 

Interest: Leading rock group. 

Performance: Excellent. 

Quality: Good. 

Stereo: Good. 

There’s the feeling that the latest 
album by Creedence is just that little bit 
too much planned. What started off in the 
earlier album “Willy and the Poorboys” as 
a pretty exciting brew has now become 
something like the packet mix equivalent 
of a rock and roll performance. 

Creedence have always had a good 
claim to our attention because of their 
fondness for the blues, particularly the 
Leadbelly kind. 

It’s worth remembering, however, that 
the essence of a blues performance is the 
unexpected disclosure, the resolution of a 
musical sequence which at once puts you 
in touch with a new and sympathetic idea. 

Yet on “Pagan Baby”, one of the big 
ones on the new Creedence album, 
everything is so pat. 

Texturally, Creedence are absolutely 
right. The lead vocal is superb. It’s when 
we look further that we find repetition. 
The Stones wouldn’t throw it away like 
that. (G.W.) 

★ ★ ★ 

SHADES OF ROCK. The Shadows. Stereo 

Columbia SCXO 6420. 

Interest: instrumental rock and roll. 

Performance: Commercial. 

Quality: Good. 

Stereo: Good. 

The Shadows have been the model for 
every group which thought that it could 
make rock and roll sound like something 
better than noise. 

They began life before the Beatles were 
thought of. They have always picked over 
the bones of what was around and selected 
the most melodic parts. 


"INNERBOND" 

(R« 9 d.) 

BONDED 

ACETATE 


FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficency 
for Sound Absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because al 
the fibres are bonded "INNERBOND' 
will hang as a "curtain" and will not 
fracture or break down due to vibra¬ 
tion. 


"INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellant; "INNER- 
BOND" at l6oz sq. yd. has a normal 
thickness of I" and at this density 
is recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKISTS: 


SYDNEY: Arrow Electronics Ptv. Ltd. 342 
Kent St.: Instrol Hi-Fi Pty. Ltd.. 
91a York St.: Convoy International 
Ptv. Ltd.. 449 Kent St.: Encel 
Electronics Ptv Ltd., 257 Clarerce St. 
Kent Hi-Fi 432 Kent St.: Mastersound 
Sales Pty. Ltd.. 400 Kent St.; Rad o 
Despatch Service. 869 George St.: Peter 
Shaflev Electronics Pty. Ltd.. 127 York 
St.: Stereo Music Systems. 193 Clarence 
St.: Circuit Components (A/sia) Ptv. 
Ltd.. 460 Bexley Rd.. BEXLEY; Classic 
Radio. 245 Parramatta Rd.. HABER- 
FIELD: Dyna Stereo Ptv. Ltd.. 331 
Prince's H'way A ST. PETERS; Albert 
Wright Radio service. 795 New Can¬ 
terbury Road. HURLSTONE PARK: H. 
B Radio Products. 103-105 Catherine 
St., LEICHHARDT: Semlcon Electronics. 
172 Carlingford Rd.. EPPING. 
CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy Sts.. King¬ 
ston. 

NEWCASTLE: Martin dc Launay Pty. Ltd- 
King and Darby Streets: Dynamic 
Sound. 587 Hunter Street. 
WOLLONGONG: Dapto TV Service. 156 

Prince's Hwy.. Dapto. 

MELBOURNE: J. H. Magrath and Co. Pty. 
Ltd.. 200 Little Lonsdale Street. 


BRISBANE: Chandler's Pty. Ltd., cnr. Albert 
and Charlotte Streets; Brisbane 
Agencies, 78 Wickham Street. Fortitude 
Valley. Stereo Supplies. 100 Turbot St 


IPSWICH: Robert N. Smallwood. 205 

Brisbane Road. Booval. 


NORTH QUEENSLAND: Alvin Communi¬ 
cations and Electronics. 38 Pegnali 
St., Pimlico, Townsvilie. 


ADELAIDE: Duncan Agencies. 57 Woodvllle 
Road. Woodvllle: General Accessories. 
81 Flinders Street: Trustcott Elec¬ 
tronics. 62-64 Hlndmarsh Square. 

PERTH: Atkins (W.A.) Ltd.. 894 Hav 

Street: Carlyle and Co. Pty. Ltd.. 1 

Milligan Street: General Accessories. 
46 Milligan Street. 

HOBART: Homecrafts-Tasmanla. 199 Collins 
Street. 

If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers. 


WONDER WOOL 

PTY. LTD. 


87 JAMES STREET, LEICHHARDT. 
N.S.W., 2040. 

Bo* 548 — G.P.O., Sydney. 2001. 
Phono: 56-2780. 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS 
WITH INBUILT AM TUNER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


tJSING ALL SILICON TRANSISTORS 


SPECIFICATIONS: 

20 watts per channel R.M.S. Total 
out put 40 watts R.M.S. 

FREQUENCY RESPONSE: 

From 20 cycles to 20,000±ldb. 
HARMONIC DISTORTION: 

Less than *5 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 

8 ohms. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 
PROVIS T ON FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISTON FOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

161 in x 5iin x llin deep. 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 



$ 129.00 PLUS FREIGHT 

(cabinet extra) 


40 WATTS-RMS 


MODEL C300/20/T 



MODEL C400/20 


$ 103.00 

PLUS FREIGHT 

(cabinet extra) 


AMPLIFIER ONLY. Specifications as 
above but with the added feature of 
front panel switch which allows selec¬ 
tion of two speaker systems. 


CABINETS FOR ABOVE AMPLIFIERS IN OILED WALNUT OR TEAK WITH METAL TRIM $10.00 EXTRA 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 


Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 10$ x 6in x 
$44 Q0 3iin. O ut P u t variable from 50mv to 700mv. 


Post and Packing, $1.50. 


CLEARANCE OF VALVE AMPLIFIERS WITH TUNERS BASED ON 
THE PLAYMASTER 106 AND 118 FROM $80. 


POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20,000 cycles incorporat- 
ing Ferguson O.P.412 grain oriented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, 6AN7, 
6N8, EM84 and 2 silicon diodes. 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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For their latest LP they take a dozen 
pops and rearrange them for their own 
characteristic lead guitar and piano style. 

“Get Back” is typical of a performance 
by the Shadows. Mounting tension and 
interesting solos stop the thing being a 
bore. “Something”, “Johnny B. Goode”, 
and “Paperback Writer” are among the 
other titles. 

The sound is excellent and would 
■justify big amp treatment for dancing at a 
party. (G.W.) 


Popular Jazz 

THE BEST OF NINA SIMONE. Stereo. 

Columbia SCXO 6420. 

Interest: Soul music. 

Performance: Concert anthology. 

Quality: Good. 

Stereo: Good. 

Those who have not caught up with 
Miss Simone’s outstanding vocal style are 
being granted a second chance with this 
album, which recaps some of her best 
concert performances. 

Miss Simone has been playing piano 
and wailing the blues for as long as there 
have been LP records but it’s only in the 
last couple of years that the world has 
latched on to what she was singing about. 

There’s a new sort of blues. It’s not the 
blues about a cad who left a girl with a 
broken heart. It’s about the other sort of 
heartlessness, the blues of a person who 
sees a whole lifetime of hostility, not from 
one person, but from a nation. 

“Why? (The King of Love is Dead)” 
was dedicated by Miss Simone to the late 
Rev Martin Luther King. 

“I Shall Be Released” is stirringly 
performed and the LP includes Miss 
Simone’s brilliant performance with piano 
and voice of Leonard Cohen’s “Suzanne” 
(G.W.) 

★ ★ ★ 

BLUEBIRD BLUES. Various artists. 

Mono. RCA Victor LPV-518. 

Interest: Vintage jazz. 

Performance: Unique. 

Quality: Satisfying. 

The wit and compassion of the early 
blues is heard again on this valuable LP 
which presents a selection of 16 sides 
issued as 78s on the American Bluebird 
label. 

Bluebird started recording the blues in 
1932. undimmed by the Depression. When 
Blind Willie McTell and Kate McKell sang 
“Lonesome Day Blues” in February, 
1932, they apparently had a lot of 
sympathetic friends, for the record was a 
great success. Kate’s wry humour must 
have been a touch which many 
appreciated. 

Sonny Boy Williamson, Poor Joe 
Williams, Tampa Red, Arthur Crudup and 
Lonnie Johnson appear in this Chicago 
selection which takes its title from the line 
which opens a blues by Tommy 
McClennan: 

“Bluebird, bluebird, take a letter down 
South for me”. (G.W.) 

★ ★ ★ 

QUINCY JONES. GULA MATARI. 

Stereo. A & M Records 

SAML-933977. 

Interest: Modern big band jazz. 

Performance: Excellent. 

Quality: Superb. 

Stereo: Good. 

This is one of those outstanding 
records by a group of contemporary 
musicians which is not a hype, a put-on or 
an exercise in ringing music store cash 
registers but the ideas of the man in charge 
as interpreted by the best people in the 
jazz business. 


The title is Swahili for “breaker of 
rocks”. At least that’s what the man said 
and we’re inclined to believe that Jones is 
building a new kind of roadway through 
jazz, rhythm and blues, gospel and 
indigenous African music. 

The album opens with “Bridge Over 
Troubled Waters”, mostly a crossing for 
Eric Gale’s guitar, and then moves to the 
title track. Opening with a Swahili vocal 
by Valerie Simpson and flute obligato by 
Hubert Laws, the arrangement then 
features the marimba, playing a firmly 
paced riff behind the chanted lyric. The 
tension builds through a riff chorus and a 
flute solo unfolds like a tropical flower, 
displaying dazzling heat and brilliance. 
Other soloists follow, all of them assisted 
expertly by bassist Ray Brown. 

Whistling effects are provided by Major 
Holley on “Walkin’ ” and “Hummin’ ” 
which make up the second side of the LP. 
(G.W.) 

★ ★ ★ 

THE VERITABLE MR BILK. Acker Bilk 
and his Paramount Jazz Band. Stereo. 
World Record Club S/4850. 

Interest: Small group jazz. 
Performance: Concert/studio 

mixture. 

Quality: Average. 

Stereo: Poor. 

Acker Bilk’s New Zealand tour might 
have been a riot in the flesh but that 
doesn’t seem to be a good enough reason 
to make a record. 

Side one of this LP comes from the NZ 
tour and it is no more than a catalogue of 
the flashy crowd-pleasing antics of the 
band. I have the feeling that if the 
audience had not been there, the band 
would have played better jazz. 

Jazz can be many things. Mr Bilk sees 
it as a musical circus. 

There were better results at a studio 
session recorded on side two. Tenor sax 
player Ronnie Ross was the favoured guest 
and the band settled down to 
improvisation, particularly on “The 
Hucklebuck”. They didn’t so much 
exchange musical confidences as threw 
things at each other. It made a lively 
session. (G.W.) 

★ ★ ★ 

THE HUB OF HUBBARD. Freddie 
Flubbard Quintet. Stereo. MPS 15 
267. Available from Quality Records 
International, BOX 937H, GPO, 
Adelaide, SA 5001. 

Interest: Modern jazz. 

Performance: Hot. 

Quality: Excellent. 

Stereo: Good. 

While on a tour of Europe just over a 
year ago, Freddie Hubbard, Richard Davis, 
Eddie Daniels, Roland Hanna and Louis 
Hayes went to the MPS studios at 
Villingen, chose their own program, and 
blew. 

This LP is one of the two recorded on 
that occasion. 

It features the fine improvisations of 
Hubbard, the one trumpeter who most 
nearly succeeds the late Clifford Brown in 
purity of style. Three of the numbers are 
standards, the name given by jazzmen to 
those tunes which, because of their 
harmonic structure, continue to inspire 
new ideas. 

“Without a Song” draws the best from 
Hubbard and Daniels and ends in a duel 
between Hubbard and drummer Louis 
Hayes. 

“Just One of Those Things”, “The 
Things We Did Last Summer” and an 
original by Hubbard “Blues for Duane” 
maintain the high standard of out-of-this 
world jazz.. (G.W.) ■ 


NOW ENCEL OFFERS 
BETTER SOUND FOR 
LESS COST WITH 
NEW SEAS' SPEAKERS 


Australian enthusiasts have 
snapped up earlier shipments 
of famous "SEAS" speakers 
so fast that Encel is now 
extending the range. Many 
more types will soon be 
available. "SEAS" bffer sound 
quality that no other 
speakers at a similar low 
price can match! 

JUST ARRIVED 
"SEAS" Model 21TV-GD 

An 8i" dual cone unit 
Wide frequency range from 
40-18000 Hz 8 ohm 
impedance, 16 watts power 
handling. 

Encel Price $10.50. 

"SEAS" Model 25TV-ED 

A 10" dual cone unit with 
frectuency range from 
25-15 000 Hz. 8 ohm 
impedance, 20 watts power 
handling. Encel Price $12,50. 

"SEAS" Model 30TV-Coax 

A 12" co-axial, wide range 
(30-20,000 Hz) speaker. 

8 ohm impedance, 24 watts 
power handling 

Encel Price $34.80 

OTHER WANTED "SEAS" 
SPEAKERS. Model 21TV-EW 

An 8i" "woofer" of 
exceptional response 
Frequency range 35-2000Hz 
Impedance 8 or 15 ohms, 

30 watts power handling. 

Encel Price $24.80. 

MODEL 25TV-EW 
A 10" "woofer" with 
frequency range 30* 1500Hz. 
Impedance 8 ohms. 30 watts 
power handling. 

Encel Price $29.80 
MODEL 87H 
(Dome Tweeter) High 
Loading, low distortion 
speaker with frequency 
range 1,500-20,000Hz. 
Impedance 4 to 8 ohms 
35 watts power handling, 
with crossover network 
Encel Price $19.80. 

Note: All prices quoted 
include Seles Tax. 



AUSTRALIA'S GREATEST 
HI-FI CENTRES 

EE960 




Melbourne—-431 Bridge Road. 
Richmond. Victoria. 3121. 


Tel. 42 3*762. 

2 S?3 tV BulfdfnQ. d /sT^CIarence Street. 
Te?, l '^9 45 !29^4564. 

{ Australia* Greatest HI-FI Centres. 

Trade-Ins accepted, e Terms available. 
• Man Order* throughout Auetrati*. 




ELEGTRON/CS Australia. March, 1971 









Tudor Radio 

L EL CHAPMAN 


ELECTROS: 


50 

250 

415 

8 

350 

415 

10 

350 

415 


75 cento each. 



ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, NSW 2042. 
PHONE 51 1011 


NEW POSTAGE RATES 
PLEASE ADD EXTRA 


Knobs long shaft, push on. Dozen $1.29 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. $1 bag plus 25e post. 
Crystal microphones, good quality, ideal 
tape recorders, etc. $2.80. 

Transistor speaker transformers, single 
ended, 5 watt. $1.50. 

Pick up shielded Wire .. 20 cents yard. 
SPEAKERS 

MSP 8-inch dual cone. $7.50 

M.S.P. 12 inch dual cone •• .. $9.50 

MSP 7 x 5 15 ohm.$4.09 

SPEAKER 31 ohm 4 inch $2.50; 6 inch 
M.S.P. Dual cone 6 or 8 ohm $6.50 

Rola 6 x 4 15 ohm.$3.50 

Rola 5 x 3 15 or 27 ohm .. .. $230 

MSP 6 x 9 15 ohm.$5.00 

3-inch single cone 15 ohm .. .. $4 JO 

MSP 12-mch 8 ohm .. .. .. $0.50 

MSP 3-inch 15 ohm.$3.00 

National 8-inch built-in tweeter 
and crossover network .. .. $13.00 
MSP Electro Dynamic, 8in, $4, or 6 x 9. 
MSP 6x215 ohm, $3. 

MSP 6x415 ohm, $330. 

Peak 6o7 16 cm Hi-Fi 

Cone Dual Tone 6in. $7.50 

MSP 20-watt radial beam 12pqb $21.50 
2 gang tuning condenser .. .. $130 

Peak H50 horn type tweeter .. $12 

vlSP 8-inch speakers.. .. $4 

Pioneer 15-incn 8 ohm 60 watt .. $49 

M.S.P. 3 inch tweeter. $3.50 

Sharp 12 inch TV cabinets. .. $1739 
Sharp TV Picture Tubes 12 inch. $2930 
Sharp Yokes Fly Back Transformers. 
Pots, Diodes, Transistors, Speakers, 
Tuners, etc. 

Speaker Cabinets cut for 12in and 

tweeter. $13 

Reconditioned record - changers, 3- 

speed. $9.59 

M.S.P. dual cone 12 UA 8 or 15 
ohm .. .. .. ...$17.59 

TRANSISTORS 2N1110 .. . . each 40c 
SILICON DIODES EM484 .. ..75c 

DIODES OA79 . 40c 

DIODES HR15. 50c 

DIODES OA81.49c 


SMALL 

2-GANG 

TUNING 

CONDENSERS 


Complete with direct drive scale $1.75 



Tapes, top brand, 1,800ft .. 
Pots 10K dual-ganged log 


$3.20 
.. 50c 



Pngllmfr push-button on/off switches, 
75c each. Pack and post 10c._ 

MIXED RESISTORS, 3.5 and 10 
WATT I.R.C., 25 for $2. 

TRANSISTOR AMPLIFIERS. Peak 
stereo in oiled teak cabinets 31 watts 
per channel.$39 



Curled expanding shielded wire approx. 

7 yards.$130 

Miniature valve sockets 7 and 9 pin 
15 cents each. 

Speaker Crossover network Condensers 
2 MFD — 60 cents. 

Philips IFTs 455KC . 75c each 

Aerial and oscillator coils .. 50c each 

Transistor IFs, medium size, 75c each 


PHILIPS GRAMOPHONE 
MOTOR. 

6 volts, 4-speed, 
and pick-up $7.75. 


Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts ....$1.50 each 
5,000 to 3 and 15 ohms . ♦ $135 each 

POTS 

1 meg. 2 pole switch. 95c 

100K switch 2 pole log. 50c 

10K carbon or wire wound . .. 50c 

1.5 linear . 50c 

imeg log.. 50c 

250 Dual Ganged Log Pots. .. $1.25 

20K switch. 75c 

10K switch .. .. .. 75c 

1.5 dual ganged log . $1.00 

2 meg Dual Ganged Lin. .. . • $135 

Dual 3 meg ganged log. $1.00 

500 ohm WW. 50c 

50K Lin. 50c 

15K T5K . 50c 

Dual ganged concentric 

2 meg log 2 pol. $135 

7.500 log. 50c 

200K lin. 50c 

250K log. 50c 

2K lin slotted. 25c 

50 ohm. 59c 

250K lin. 50c 

100K lin. 50c 

Imeg lin. 50c 

50 fog switch. 75c 

1 meg dual ganged log. $135 

2 meg lin. 50c 

HEAT SINKS, 4 inch x 2 x 4, $1 each 

9-PIN VALVE SOCKETS .. 15c e ach 

BELLWIRE ,, ,, ,, ,, ,, 2c yard 

50-OHM POTS, ideal for Ext Speakers. 

50c each 



_STEREO AMPLIFIER KIT SETS 

TU 10, 3.5 watt per channel .. $19 
TU 11, 3.5 watt per channel, has facili¬ 
ties for tape and microphone chan¬ 
nels .$23 

TU 12, 5 watt per channel .. $22.00 
TU 13 f 5 watt per channel, with TU 11 

facilities .$27 

Each kit set includes valves and all 
components. Front face plate, if re- 

S uired, $1 extra, 
ingle stage amplifier kit set: 

5 watt per channel.$2230 

Transistor ear plugs .. .. 3 for $130 

Ta$ strips, mixed types .. Dozen, 60c 
Switches, oak 4 position .. 50c each 
2 position.40c each 

3* AMP. FUSES $3.50 100. 

ICHn Plugs, 3 or 5 pht .. .. 50c each. 


100 MIL POWER SUPPLY 

Complete with all components and 
6AG4 rectifier valve $9. 


CAR RADIO. Solid State Push Button 
8.$55 

POWER TRANSFORMERS 

150 volts aside 6.3 50 mil $2.50. 


METAL RECTIFIER, 150 watt, * amp, 
$1 each. 


TV aerial lead in.10c yard 

Tuning Condensers, 2 gang or 3 gang 
—$1 each. 


2 amp fuses.$330 per 100 

Transistor plastic outer case, 50c each 
S.ereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electric 
portables .. .. 50c each, post lie 

Pilot lamp holders .. .. 60c per doz 

100 Mixed Knobs including TV channel 

changers. % . ♦ .. $10.00 

}\ amp Fuses.$3.50 per 100 

0 for. 50c 

AMPLIFIERS SOLID STATE 
watts R.M.S. per Channel .. $65.90 


S1EREOGRAM CHASSIS 
1 valve microphone and tape 
corder connections.$50.00 


Motganiie and IRC resistors. At leas, 
33 values. Suit transistors, radios, TV 
etc., $2.00 per 100. Pack anJ post, 23c. 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and post 25c. 
50 + 24, 350 vw + 100 mf 25 vw, 

75c eac 

30, 30mf 300 vw 350vp 75c each 

Many others. Invaluable for service. 


2 meg. Lin Pots . 50c 

R.C.A.7 INCH TAPE SPOOLS 50 cents 


SPEAKER CABI¬ 
NET, 16 x 10 x 8*. 
COMPLETE WITH 
BACK SUIT 6in or 
8 in SPEAKER, $10 



Pots .25 meglog.50c 

Dual concentric. 

PILOT LIGHTS, Plug in " 10 cents 

SWITCH WAFERS 
20 cents each. 

Vibrators, 6 or 12-volt 


synchronous. $3.50 

4-volt sync. .. •. $230 

24-volt sync. $2.50 

32-volt now sync. $3.50 


Electros 500 MFP 10 v.w. Vpl3 . 40c 
GENERAL TV CABINET, 9 inch, $12 



Stereo Head Phones, good quality, $7.75 










































































































5* 

5 


yards MULTI-STRAND CABLE 

and 1 shield. 



SO CENTS 


MINI CABLE 4 STRAND ONE 
SHIELDED, lots of uses including 
microphones, etc.10c yard 

CABLE, 9 STRAND, including 1 shield 
and OCTAL PLUG LENGTH, 6 yards, 

$2 


op 


BJS.R. CERAMIC CARTRIDGE 
STEREO.$5 



AMPLIFIERS, 3i watts, size 7i x 5 x 
4*.$14 

9-INCH PICTURE TUBES. General 
9UPE.$20 


yA-v .. ' - v V 



TV IF COILS, IDEAL FOR COIL 
FORMERS.$1 dozen 



SPEAKER CABINETS 

13 x 61. $5.00 

10 x 6 x 41. $3.50 

121 x 81 x 6 ... $5.00 

TESLA 8 INCH SPEAKERS 
4 ohm usual price $17 60 only $7.50 
each. 


MICROPHONES ACOS 
CRYSTAL 



$2.80. 


TUNER 90 PER CENT COMPLETE 



TRANSISTOR AMPLIFIER AND 
TUNER 

AMP size 31 x 11 x 11 tuner 31 x 11 
x 1 famous-make 6-valve stereogram 
chassis, famous make. $9 

Lenco transcription motor and pick-up 
arm traded in. Perfect order .. $35 

SHARP 12-INCH TV CABINETS, $20 

Transistor miniature speaker trans¬ 
formers . 50c each 

Transistor speaker transformers 3.85 to 

3.50 C.T.$1.00 

Portable TV car Cradle.$4.00 

Portable TV Aerials.$4.50 


DIAL DRUMS, 5 inch, 31, 31, 50c ea. 



TV POWER TRANSFORMER, $8. 

300 mil. Two 6.3 windings, 200 volt 
secondary for Bridge Type Rectifier. 


50 M CHOKE $L 
Pack and Post 30 cents. 
Interstate 60 cents. 
300M Choke $2.50. 



SPEAKER CABI¬ 
NET, 91 x 91 x 51, 

$4. 

Suit 8in Speaker, 
or 6in. 


M.S.P. MODEL 2MBC TWEETER 
SPEAKER. RANGE 5KHZ TO 20KHZ. 
NEW RELEASE, $430. 



BATTERY SAYER, 6 or 9 rolt DC 
300MA, $10.00. 



SPEAKER ENCLOSURE, complete 
with 8in M.S.P. dual-cone speaker, 8 or 

15 ohm.$17.50 

Cabinet without speaker.$10 

Cabinet size 16 x 10 x 8. 


TRANSISTOR EXTENSION 
CABINETS 

Complete with 5-inch speaker and lead. 
$330. 



\r\ 


* 

\ 






INDOOR TV AERIALS $130. 

Pack and Post 25c. 


STEREO AMPLIFIER 10 watts per 
channel solid state AT6 Garrard record 
changer, oiled teak cabinet, complete 

unit.$125 

Same unit with Garrard 3000 changer, 
$115. 


Pots 1,200 wire-wound.50c 


POTS 

1 meg. Dual Ganged Log .. .. $1.25 
1 meg. Dual Ganged Lin .. .. $135 
1 meg. Switch Pot double pole 
log. 75c 


6 VOLT PILOT LIGHT, screw 

in.ea. 10c 


RESIN CORE SOLDER 5 

yards 75c 

Electrolytic Capacitors 
8MFD 450 WK 550 surge. 

4 for $1.00 

SHARP FLYBACK 
FORMERS^ 8ft 604 .. .. 

TRANS- 

SHARP TUNERS for 12 inch, $19 each 

SHARP TRANSFORMER 

9T7171, $2 

SHARP DEFLECTION COIL DC179, 

$18 


SHARP SPEAKERS, 8 ohm 1107P 244 

$4 

LOT OF OTHER PARTS FOR SHARP 
INCLUDING DIODES, POTS, KNOBS, 
TRANSFORMERS, COILS, ETC. 

STEREO SPEAKER LEAD, 10 cents yd. 



DISCATRON CABINETS $2 EACH. 


GARRARD PLUG IN STERfX) 
CARTRIDGE, $6.00 


TESLA 4 SPEED 

Gramophone motor and pick-up 4 pole 
motor, balanced arm $25. 

Speaker Cabinets size 10 x 7 x 4 }. $330 

SPEAKER ENCLOSURES FOR 12in 
SPEAKERS, SOLID OILED .TEAK. 
$2730 each. 


600 ohm to 600 
multi tap line 
output trans¬ 
formers .. .. $1 




UA 50 

B.S.R. UA5c 4- 
speed record- 
changer, $2130 


American or Japanese 2 pin power plugs 
rubber complete with 2i yards flex 50 
cents. Pack and post 10 cents. 

MICROPHONES MAGNETIC OR 
CRYSTAL.$1.75 

SPEAKER CABINET, 16 x 10 x 8, com¬ 
plete with 6 inch M.S.P. dual cone 
Speaker tweeter, 3 inch and Crossover 
network.$11.75 

B.S.R. tape decks, 4-track, 3-speed $40 

Speaker Plugs, 4 pin .. .. .. 15 cents 
Speaker Sockets.15 cents 

TRANSISTORS 

2N1110.40c 

ELECTROS 20 MFD 200 P.V. .. 20c 

























































































First in the world 




Ferrograph Tape Recorders 
and Amplifiers now carry a 
3 year warranty which covers 
all parts including tape heads, 
capstan, and pressure roller. 
If you want unequalled 
performance with legendary 
reliability, backed by the 
World’s only meaningful 3 year 
warranty, Ferrograph 
is your only choice. 


Ferrograph 
Series Seven 


Ferrograph Stereo 
Amplifier F307 


A Ferrograph Series Seven Tape 
Recorder and F307 Amplifier can 
be yours for nothing if you enter 


the "Australian Hi-Fi” Ideal Tape 
Recorder Competition. Details 
and entry forms from:— 


SOLE AUSTRALIAN DISTRIBUTORS 

leraua Industries pty. ltd. 

INTERSTATE REPRESENTATIVES 

N.S.W. Convoy International Pty. Ltd., 
cnr. Plunkett & McLean Sts., 

Woolloomooloo. 

- 

266 Hay Street, SUBIACO, W. AUST. 6008 

VIC. 

QLD. 

S.A. 

Standard Radio Distributors Pty. Ltd. 

261 Elizabeth St., Melbourne. 

Custom Scientific Electronics Pty, Ltd. 

48 Annerley Rd., Wooloongabba. 

Truscott Electronics 

62-64 Hindmarsh Square, Adelaide. 


















































TRADE REVIEWS 
AND RELEASES 


Luxman 507 Stereo Amplifier 

Manufactured by the Lux Corporation of Japan, the Luxman 507 
stereo amplifier is a high power unit offering great versatility in its 
operating facilities and automatic reset overload protection. Our 
sample was submitted by International Dynamics (Agencies) Pty Ltd. 


an arrangement, with long leads to and 
from the power transistors, is conducive to 
high frequency instability. A simple 
rearrangement of the above assemblies 
could considerably shorten the power 
transistor leads and give a worthwhile 
improvement in stability. 

We found in our performance testing 
that the amplifier was, indeed, unstable, 
although not seriously so. We also noted 
that the thermal compensation diodes 
were not mounted on the output 
transistor heatsinks but on the printed 
boards, where they would be much less 
effective. Thermal stability may or may 
not be a problem but we did find that the 
output transistors became very hot during 
full power testing. In fact, the output 
transistor cases reached 115 degrees 
Centigrade at a room temperature of 25 
degrees Centigrade during the test. 

A bonus feature of this amplifier is the 
overload protection circuit which 
automatically resets itself after the 
overload condition is corrected. In 
contrast, most overload protection circuits 
are of the SCR trip variety which have to 



The Luxman 507 Stereo amplifier. It features “variable turnover” tone controls , 
automatic overload protection and a continuous power output of more than 90 
watts total. A wooden case is included in the basic price. 


Overall dimensions of the amplifier are 
17% x 11% x 6%in deep. A wooden case is 
fitted and is included in the basic price. 
The front panel is of gold anodised 
aluminium with a fine-brushed finish. The 
turned aluminium knobs are finished 
similarly and have a milled slot to give 
purchase and serve as a setting indicator. 
As with most Japanese amplifiers the 
knobs rotate with a silky smoothness and 
the toggle switches have a positive snap 
action. An interesting feature was the 
fitting of clicker plates to the bass and 
treble control potentiometers so that they 
can be used as switched controls. 

The initial impression of this amplifier 
is that it is solidly constructed and that 
great attention has been paid to the 
external finish. The front panel styling is 
pleasant and practical and manages to 
accommodate a large number of control 
facilities without looking too complicated. 
A feature which we particularly liked was 
the large volume control knob which was 
“out on its own” and easily distinguished 
from the rest of the knobs. 

On the other hand, the arrangement of 
the balance control is a definite 
disadvantage. It is concentric with the 
volume control and has a detent position 
at its electrical centre. If the balance 
control is set away from centre for any 
reason it tends to rotate with the volume 
control and thus needs resetting every 
time the latter is touched. 

Besides the controls mentioned above, 
knobs are provided for input and mode 
selectors, bass and treble controls, and two 
other controls which either switch the 
tone controls out of circuit or vary the 
turnover frequencies. Toggle switches are 
provided for two sets of loudspeakers, 
tape monitor, high cut, low cut, low 
boost, and attenuate. This last feature is a 
preset attenuator which reduces the gain 
by lldB when the listener has to answer 
the telephone or deal with some other 
temporary diversion. A press button for 
the power switch and a socket for 
headphones completes the list of front 
panel features. 

The rear panel of the amplifier is quite 
crowded. There are two sets of 
loudspeaker outlets, three two-pin mains 
outlets, nine pairs of phone sockets for 
five input sources, tape inputs and 
outputs, preamplifier output and main 
amplifier inputs. A DIN socket is provided 
for connection of a tape recorder. In 
addition, there are two fuses and two 
knobs, one to select the load impedance 
for the cartridge inputs and one to set the 
level of one of the auxiliary inputs. 

Removing the case reveals a neat 
layout and high quality workmanship 
throughout. The majority of the 
components are mounted on a shallow 
tray section. On the left side is mounted 
the power transformer and two large filter 
capacitors. Next to these are two finned 
heatsinks for the four output transistors 
and four printed boards in vertical array. 
Finally, at the other end of the chassis, are 
the two large output coupling capacitors. 

The complete amplifier contains 35 


transistors in all. An unusual feature of the 
circuit is the use of a Darlington 
“capacitance multiplier” for power supply 
filtering. Most amplifiers have either a very 
simple power supply or a fully regulated 
circuit which may feature output 
transistor protection. An additional 
capacitance multiplier stage supplies the 
preamplifiers from a separate winding on 
the transformer. 

Four transistors make up the input 
stage. The input selector varies the 
amplification and equalisation to suit the 
various sources by switching components 
in the input circuits and feedback loop. 

Following the input stage is the tone 
control stage which also consists of four 
transistors. As mentioned earlier, the tone 
controls can be effectively switched out of 
circuit or the “turnover” frequency varied. 
For the bass control, the three turnover 
frequencies are 150Hz, 300Hz or 600Hz 
and for the treble control they are 
1.5KHz, 3KHz and 6KHz. 

While some readers may regard the 
feature of variable turnover tone controls 
as a sales gimmick it can be useful if 
employed intelligently and is worth the 
slight extra circuit complexity. For 
example, when using today’s compact 
loudspeaker enclosures, one can use the 
150Hz setting to give just the right 
amount of bass boost to correct the 
loudspeakers’ deficiencies, without 
affecting the upper bass range. Similarly, 
one can use the 6KHz turnover to correct 
any deficiencies in the cartridge without 
affecting the overall treble balance of the 
music. 

The power amplifier stages consist of 
six transistors in a direct-coupled amplifier 
with the output and driver transistors in a 
quasi-complementary configuration. While 
the circuit is straightforward enough we 
did not like the disposition of components 
on the chassis. The power amplifier boards 
and the output coupling capacitors are at 
one end of the chassis while the output 
transistors and heatsinks are at the other 
end, next to the power transformer. Such 


be reset by switching off the mains supply 
for ten seconds or so. This means that if 
one clumsily drops the pickup on to the 
record, the amplifier has to be turned off 
because of the momentary overload. This 
may be a form of justice, but it is 
inconvenient. The Luxman takes such 
overloads in its stride. 


PERMA BOND 

A NEW ERA IN ADHESIVES 
A revolutionary one solution 
adhesive 

• FAST SETTING 

Sets in seconds. Forms most 
bonds in 10 to 45 seconds. 

• VERSATILE 

Joins most combinations of 
materials. 

• STRENGTH 

Tensile strength up to 5,000 
Ibs/in. 

• READY TO USE 

No solvents, catalysts heating 
or mixing. 

• VIRTUALLY NO 
SHRINKAGE 

Because heat and solvents 
not used. Conforms to U.S. 
Military Specification Mil. 
A46050B. 

Trade Enquiries to Sole Australian Agents 

INDUSTRIAL AND MEDICAL 
ELECTRONIC COMPANY, 

288 Little Collins Street, Melbourne 
3000. Phone 63 4781. 

(Send for Data Sheet) 
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Model MX64a 

MULTIMETERS 


D.C. sensitivity—20,000 Ohm/ 
Volt. 

Taut band suspension. Press 
button overload cut-out relay. 
6" mirror scale. 


MULTIMETERS 


M32A—D.C. 1,000 Ohm/Volt 
MX32—D.C. 20,000 Ohm/Volt 
MXL32—-D.C. 40,000 Ohm/Volt 
With meter overload protection 
and taut band suspension. 


Pre cisio n 
rt1ad e and 

Ser vic e ) 
A t nal yser s , 

Ml all.• 


Model OM2 

OHMMETER 


irrieters. 


For earth continuity testing of 
house wiring and electrical 
appliances; resistance testing 
of motor windings, heating 
elements, etc. 


SEND FOR 

DETAILED LITERATURE 



FULL PRICE 

$198.00 

plus $5.00 freight. 


Small in size, yer delivers 14 WATTS RMS of faithful 
sound reproduction. This superior sound quality is due 
to advanced semi-conductor technology, and the use of 
solid state circuitry throughout. The price is unbeliev¬ 
ably low, without any sacrifice In the quality of materials 
and workmanship, which is completely designed and 
manufactured In Australia. 

SPECIFICATIONS: 

O Total Music power — 18 WATTS into 4 OHMS RMS — 7 WATTS 
per channel at 8 OHMS. 

O Frequency Response — 30 Hz to 30,000 Hz 3 dB. 

O Input Sensitivity — Auxiliary 100 MV. Tape Deck 100 MV. 

O Speaker Impedance — 4 or 8 OHMS. 

O Dimensions — Amplifier and Player: 161" x 131" * 41". 

Each Speaker: 111" x 181" x 41". 
o Turntable — 4 speed with CERAMIC cartridge. 

O OUTPUT JACK for Stereo Headphones. 

Please forward me 'Symphonic Unit’ 


The most advanced Record care in the world. 

Sold in kits of 10, complete with plastic containers and 
fixing screws. 


per kit of 10. Plus Freight 
Franchise available all States. 


Enclosed Cheque/M.O./P.N. for $203.00. 


Name. 


Postcode 


Address. 
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Using a high quality magnetic cartridge 
and a pair or compact wide range 
loudspeaker systems the amplifier 
performed impeccably. Background noise 
was very low and all controls were very 
smooth and progressive. There was no 
switch-on transient from the loudspeakers 
when turning the amplifier on. 

The rated power of the amplifier is 140 
watts continuous into 4-ohm loads (70 
watts per channel); 120 watts continuous 
into 8-ohm loads (60 wpc) and 80 watts 
continuous into 16-ohm loads (40 wpc). 
Rated total harmonic distortion was less 
than 0.2% at all powers up to maximum 
into 8-ohm loads at frequencies up to 
lOKHz. 

We measured power output at 49 watts 
per channel into 4-ohm loads, 45 watts per 
channel into 8-ohm loads and 35 watts per 
channel into 16-ohm loads. When one 
channel was driven singly, the power 
output was slightly higher. While this is 
not up to specifications, the discrepancy is 
hardly worth worrying about — there is 
still ample power. 

Harmonic distortion checked out 
largely as specified at less than 0.2% for all 
powers less than 50 watts. Frequency 
response at 1 watt was excellent - within 
ldB from 20Hz to 50KHz. Signal-to-noise 
ratios were also very good. Phono inputs 
were better than 60dB and auxiliary 
inputs better than 7SdB, both unweighted. 
The various sensitivities and tone control 
response curves were either spot-on the 


specifications or slightly better. 

Sensitivity of the two magnetic 
cartridge inputs was 2mV for full power 
and the overload capability was 
exceptional - maximum input signal at 
lKHz was lOOmV, exactly as specified. 
Not many amplifier manufacturers go so 
far as to specify overload capability of all 
inputs. 

Square wave response was excellent 
even at lOKHz and capacitive loads did 
little to degrade the waveform. However, 
with sine wave signals at power levels 
above 20 watts into resistive loads, a shunt 
capacitor of 3000pF caused severe bursts 
of oscillation, at around 2MHz, to be 
superimposed on the waveform. 
Capacitance values of this order could 
easily occur with long speaker leads. While 
the fault is not necessarily audible it 
should be remedied. 

All in all, apart from the few minor 
criticisms noted above, we must give this 
amplifier high marks for its overall 
performance, excellent finish and versatile 
facilities. At the price of $350 including 
tax, it is very competitive with other 
amplifiers of the same general 
performance standard. 

Lux high fidelity equipment is 
available from retail outlets throughout 
Australia. Trade inquiries should be 
directed to the Australian distributors, 
International Dynamics (Agencies) Pty 
Ltd, 4 Duke Street, Abbotsford, Victoria, 
3067. (L.D.S.) 


Marine Loud Mailer, Foghorn etc. 

Yachtsmen, fishermen or anyone associated with boats will be 
interested in a marine unit recently released by Plessey Rola. 
Basically a loud hailer, it has been expanded to provide a number of 
other useful facilities, such as foghorn, intercom, fire alarm etc. 


Called the Simpson Sound Centre, it is 
described as an advanced multi-purpose 
instrument designed specifically for 
marine use. The usefulness of the basic 
unit can be extended by the addition of 
several auxilliary devices. 

A major feature of the Sound Centre is 
its ability to serve as either a powerful 
loud hailer, or as a giant ear. Under poor 
weather or emergency conditions the loud 
hailer may be used to talk to vessels 
which, although nearby, are out of 
shouting range. In similar conditions the 
giant ear may be used to listen to replies 
from these same vessels. It may also be 
used to listen for buoys, the sound of 
other ships, etc. 

The loud hailer and “giant ear” 


functions are performed by a re-entrant 
speaker horn made from weather resistant 
high impact material. It is fully adjustable 
both vertically and horizontally. An 
auxilliary speaker is provided on the front 
panel of the console. 

Other functions include a manual or 
automatic foghorn, an intercom system, 
and an alarm system which may be used to 
warn of fire, bilge leaks, or unauthorised 
entry. Optional accessories are required 
for some of these latter functions. 

Solid state circuitry, including 
integrated circuits, reduces both size and 
battery drain. Supply required is 12V DC. 

Further details may be obtained from 
Plessey Rola Pty Ltd, PO Box 5, 
Richmond, Victoria, 3121. 



At left is the re-entrant horn speaker which also serves as a directional 
microphone. The main control unit is on the right. 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily; 9.30 a.m. to 4.30 p.m. 

Evenings; 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 
NOW 

syllabus. There is no obligation. 

NAME..._. 

ADDRESS... 

the MARCONI SCHOOL Oi 
wireless 

G.P.0. Bax 2516, Sydney 

A Service of Amalgamated- Wireless (Australasia) Ltd. 
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PETER SHALLEY ELECTRONICS Pty. Ltd. 

127 YORK STREET, SYDNEY 29-3767 29-7021 


SONY TCI 27 
Stereo Cassette Deck 
The best value and 

quality. We highly 

recommend It. 

This one . . $199.95 

Our price . . $168.30 



PIONEER STEREO 
AMP. 

SA400 

30 watt, mint condition 
$89. 



SANSUI 4040 

Transcription Turntable. 
As new. Superb quality. 

$160 


AKAI >800 5.D. 

Mint cond. Cartridge 
and Reel Recorder. 
$375. 




BOGEN STEREO AMP. 
50 WATTS 

Demonstrator. One only 
Was $312. 

$199. 


B.A.S.F. TAPE 
SPECIALS 

1,800ft .. .. $5.60 

2.400ft . . . . $7.70 



STEREO PHONES 


WALKIE TALKIE 


WIRELESS INTERCOM 


WALKIE TALKIE 


CASSETTE and RADIO 


From $7.50 to $75 
for a pair of electro¬ 
statics. 



BURGLAR ALARM 

Inexpensive protection 
for anything you value. 
House, boat, car. tool- 
shed, briefcase. Even 
your wife may be 
alarmed with this com¬ 
pletely self-contained 
fall-safe alarm. Easy 
Installation. 

$39. 



No installation 
needed. Just 
plugs into 
240V power 
point. Moved 
In seconds. 



$29 each 


5W. Base 
6 Channel 
P.M.G. 
approved. 

i 


$168 each. 




Recorder Battery 2 
240V. 10 Transistor 

A.C. Bias. Excellent 
tone. 

$75. 


We have all the famous names in Hi-Fi and Stereo equipment available. Trades are 
welcome — well even buy your unwanted equipment for cash. 


ntroducing — (Astm 


The complete kit that anyone can build 

Featuring simple step-by-step illustrated instructions, prewired and 
tested module boards, cabinet and all components. 




EASIKIT 401 
Radio Tuner 
$38 pp and tax inc. 



Kit complete with pre-aligned and 
made up module board, oiled wal¬ 
nut cabinet, solid aluminium extru¬ 
sion front panel with engraved dial 
and switch functions. 



EASIKIT 402 
3W stereo amplifier 
$64 pp and tax inc. 


Silicon solid state stereo amp, 3 watts per channel plus cabinet 
(turntable and speakers extra). Features switches for selection of 
P.U., tape, aux.; switches for mains, speaker, scratch filter, and 
loudness. Controls for volume, balance, treble and bass. Solid 
aluminium extrusion front panel. Cabinet choice teak or walnut. 


All kits come complete to the last nut and bolt and full instructions, 
including how to solder. All you need are soldering iron, screwdriver, 
long-nose pliers and sidd cutters. 


Send name, address, choice of kit, with money order or cheque to 

OLIMS ELECTRONICS PTY. LTD. 

SI-61 PRINCES HIGHWAY, ST PETERS, NSW 2044 


132 


ELECTRONICS Australia, March, 1971 











































TRADE RELEASES - in 


H AZEMEYER-SAE SWITCHGEAR 
PTY LTD is a new international joint 
venture that will manufacture and market 
electrical switchgear in Australia. The 
company has been formed by Hazemeyer 
NV, Holland’s largest manufacturer in this 
field; SAE Switchgear Pty Ltd, a member 
of the SAE Group, of Mascot, NSW; and 
Lindeteves Jacoberg Australia. Mr William 
L. Lober, managing director of the SAE 
Group, has been named managing director 
of the new venture. The chairman of 
directors will be Mr G. van Bloemendaal, 
the managing director of Lindeteves 
Jacoberg Australia. 

ROTORMOTIVE INDUSTRIES 
(A’SIA) PTY LTD, Melbourne, has 
secured the Australian manufacturing 
rights of Wankel type rotary piston 
engines from Fichtel & Sachs AG, West 
Germany. For some time Rotormotive 
Industries has been importing these 
motors, which have a wide application 
throughout Australia for industrial and 
marine use. Rotormotive Industries is a 
wholly-owned subsidiary of Electronics 
Industries Ltd, now part of the Philips 
complex. 

AMALGAMATED WIRELESS (A’SIA) 
LTD, Engineering Products Division, PO 
Box 96, North Ryde, NSW 2113. 
Capacitor analyser, B & K model 801. A 
completely practical capacitor tester, it 
performs all the tests necessary to quickly 
locate defective capacitors. It is complete 
with cables and instructions that show 
how to test capacitors either in-circuit or 
out-of-circuit. Power supply is line 
isolated, and the meter is protected against 
overload. It operates from 105-125V AC, 
60Hz. It measures 5Vain high x 12%in wide 
x 6%in deep in an attractive grey metal 
case, and weighs 8%lb. 

RUTHERFORD ELECTRONICS PTY 
LTD, PO Box 30, North Balwyn, Vic 
3104. Agent for National Semiconductor 
Corp, USA. TTL buffers, types DM8093 
and DM8094. These are high-speed, 
high-fanout TTL buffers with tri-state 
outputs with pin configuration and 
characteristics similar to standard TTL 
gates, but as many as 128 outputs can be 
hard-wired together for bus-line operation. 
They were designed primarily as 
high-performance replacements for 
open-collector TTL gates and DTL. The 
speed, noise-immunity and fanout of the 
new buffers are comparable to standard 
54/74 series TTL. The DM8093 is a quad 
buffer. Each buffer has one input for data 
and one control pin. When the control pin 
is at the logical “O” level, the data appears 
on the output. If the control input is 
raised to the “1” level, the output is 
switched into a high-impedance state that 
disables the output. The DM8094 is a 
complementary quad buffer. It is enabled 
by a “1” level on the control input and 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiittititiiiiiiimMiiiiimt 

McMURDO (AUSTRALIA) PTY LTD, 
PO Box 321, Clayton, Vic 3168. 
Transistor socket, part number 
2826-01-01. Designed for T03 transistors 
moulded in GE Noryl material, the socket 
has improved, wrap-around contacts for 
continuous electrical connection. The 



compact moulding is manufactured with 
an integral metal earthing plate for easy 
mounting, incorporating speed nuts for 
either No 6 PK screw or 6 BA metal 
thread. The socket is of robust 
construction with emphasis on quality. 


brief 

disabled by a “0” level. The 
complementary operation simplifies 
functions such as module-output selection 
and steering of data through branching bus 
networks. The prices of both gates is 
$2.50 in small quantities. 

WARBURTON FRANKI PTY LTD, 
PO Box 182, Chatswood, NSW 2067. 
Agent for SGS, Italy. Read-only memory, 
type T154. The device is a 256-bit 
read-only memory organised as 32 words 
each of 8 bits. The words are selected 
through five address lines externally 
available, the decoding function being 
directly performed on the chip. The 
outputs of the words are uncommitted 
collectors which may be wired or 
connected to the outputs of other ROMs 
to increase the logical flexibility. Features 
include: fast access time, 50nS; CCSL 
compatible; on-chip decoding; open 
collector output; enable control; input 
clamping diodes; TTL bipolar package; 
16-pin dual in-line package. Typical 
applications include 16 segment decoder, 
display generator for 5x8 dotmatrix, 
error detection in data transmission, and 
driver for 7-segment displays. 

FLIGHT TRAINING CENTRE 
(AUST) PTY LTD, PO Box 101, 
Hawthorn, Vic 3122. Morse instruction 
records. A set of two 12in and one 7in 
records which, together with special 
instruction sheets supplied, give the 
beginner a complete grounding in the 
Morse code. The records have been 
designed to enable study at convenient 
times and to bring the student to a 
standard of at least 10 words or groups per 
minute. In addition to helping in faster 
memorising of the code itself, the system 
takes care of the problem of rhythm. The 
album costs $12.50. 


WATSON VICTOR LTD, PO Box 100, 
North Ryde, NSW 2113. Agent for 
“Multitone”, UK. Pocket paging system, 
type RA60S. The latest of the “Multitone” 
paging systems, the RA60S has a 
sensitivity of lOuV per metre with a 
battery drain of a maximum of 700uA at 
2.5V. Power is provided either by 
disposable mercury cells with a 7-week 
continuous life, or by rechargeable nickel 
cadmium cells which give seven days 



running per charge. The case (measuring 
5.12in high x 2.1 lin wide x 0.66in deep) 
has a high impact resistance whilst the 
system combines maximum temperature 
stability with minimum current 
consumption. Weight is 5oz. From 1 to 
more than 800 people can be reached 
individually or alternatively, as sometimes 
happens in hospitals, members of a 
predetermined team can be alerted 
simultaneously. 


New AWA Managing Director 

Mr J. A. L. Hooke has been appointed managing 
director of Amalgamated Wireless (Australasia) Ltd, 
in succession to Mr W. R. Thomas, who has retired. 

Mr Hooke began his career with Amalgamated 
Wireless Valve Co., but later transferred to the AWA 
head office as assistant to the deputy general 
manager. In 1966 he became assistant general 
manager, in 1968 deputy general manager, and in 
1970 deputy managing director. Mr Hooke is a 
graduate of Sydney University in science and 
engineering, with first class honours. He was awarded 
the University Medal. 

tiiiiiiiiitiiiiiiiiimiiiiimiiiiiimiiiimmimiiimiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimiiiiiiiiiiitimiimiiiiiiim 


@ BISHOP PRINTED WIRING AIDS 

More than 15,000 types including:— 

• Multiple pad groups accurate to dt .002" for transistors. I.C.'s, edge 
connections, etc., lx, 2x. 4x. Quickly stick down complete groups. 

• Red and blue technique for simplified artwork and absolute registration 
of double-sided printed circuits. 

• Tapes, pads, mylar (clear, matte, precision grid), symbols, targets, sequen¬ 
tial reference designations, letters, numbers, words. 

• "B" Neg negative drafting system for prototypes without photography 
includes photo resist, developer, etchant and other chemicals. 

• AND NOW THE ZAPS SYSTEM INCLUDING PRE-ETCHED PRESSURE 
SENSITIVE COPPER CIRCUIT COMPONENT PATTERNS FOR SPEEDY 
DESIGN AND INSTANT PRINTED WIRING PROTOTYPES. 

Vic.: Camden Art Centre Pty. Ltd., 200 Gertrude St.. Fitzroy 3065. 41 7261. 

N.S.W.: Circuit Components (A’asia) P/L, 460 Bexley Rd., Bexley 2207. 59 6550. 

Qld.: Douglas Electronics P/L, 322 Old Cleveland Rd., Cooparoo 4151. 97 8222. 

S.A.: Camden Art Centre Pty. Ltd., 210 Rundle Street, Adelaide 5000. 23 4861. 

WA: W. J. Monhcrieff Pty. Ltd., Hay St., East Perth 6000. 23 I 194. 
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431912 
43 2107 


32 FALCON STREET, CROWS NEST 


Order, bv Mall Order. Postal Note or Money Order (add post.), direct to 


New All 
Silicon 
30/60 
WATT P.A. 
PORTABLE 
AMPLIFIER 

12-16 volt*. 2 Inputs. 5MV and 100MV. 
Dimensions 6*alr» W x 3»4ln H x 8’aln 
D. IS ohm output No. 763D. . . $62 
For 123.250.500 Ohm output 5920. 
$62. For 240v op.. $3$ extra. 

10 watt P.A. amp. similar to above. 
4 ohm output. 240v. op. No. 485, $40. 
Freight extra. 


CD. IGNITION COIL 

For E.A. (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded 
for all other components. Polyester film 
layer Insulation. Connected and tested 
with mounting screws and nuts. No. 
787. $8. No. 788 for E.A. (Hughes) 
circuit. $8. Postage 20c. 


R.C4. COMPUTE 
DO-IT-YOURSELF 
KITS 

Peak reception, 
low 


low price. No 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF 
Transport* 7. 

Complete kit — No. 640 .... $43.50 
Portable car radio. Identical to 640 
above, plus extra switch and car coll. 

etc. No. 642 .$46.00 

Postage $1 

(Write for booklet on 640 ano $42.) 


NEW TRANSISTOR PREAMP 
KIT 

SIZE 3 x 2 x lln. 2 reg. for Stereo. 
LOW IMP. Input i trans, 672C $6.50 

Wired ready for use 672D . . . . $8.00 

HIGH IMP. 2 tran. 680C • . • • $6.50 

Wired ready for use, 680D . . . . $8.00 

HIGH IMP silicon 3 tran. 682C $8.00 
Wired ready for use. 682D . . . . $9,50 
Postage 10c each. Write for data. 


COILS and IF'# 45S Ke 

and |F'» . . 


Aer. R.F.. OSC. and |F‘s . . . . $2.00 

Ferrite Aer. $2.40 

No. 265 Universal tape OSC. Coil, $6 
Postage 10c. Write for details and price. 


HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY 


pwr. dectr. stages, adjustable aerial 

__ ___ as IMust., wired and tested with 461 

diaf. knobs and switch pot No. 474D $31. Pottage $1. 

WHISTLE FILTER for above set tor Bkc bandwidth (can 
be altered to 9. 10 or IIKc). No. 128, $4. Post 10c. 


R.F. mixer. I.F., 
coupling. Complete 

Pit .Jin ‘ 


MULLARD 10$ 10 
watts R.M.S. 

With output transistor PROTECTION. Frequency 
resoonue 40cy to 30KC. Distortion 0.5%. Treble, 
bass, boost 20DB. 

Complete kit of parts No. 480C. $74.00 

Wired and tested No. 408D. $79.00 

Cabinet as Illustrated.extra $10.00 

Magnetic pick-up pre-amp. No. 762D extra $11.50 
Inbuilt b/c tuner with w/fitter . . . . extra $35.00 
Plus freight. Write for brochure. For special 
Sat. demo, ring 59 6550. 


R & H and E.A. PRINTED CIRCUITS 

Clearly coded tor easy assembly. With blueprint parts list. 
Immediate dispatch. Add 20c postage tor each. Specials to 
your drawings — write for particulars and drafting 


578—61.9.C 
585—61.1 IP 
587—-61.11 PI 
577—52.1 .C 
676—53. A. 10 
563—64. M.7 
579-64.A.B 

683— 64.A.9 

678— 65.0.9 

679— 65.M.9 

684— 65. P.10 

685— 65.P.12A 
769—70.KI5 


686—65.P.128 
694—66.R.2 
704-67.P.2 

707— 67.P.3 

708— 67.A.3 

709— 67.P.4 
711—67.A4 
723—68.5.T 
731—68.M.12 

736-69.5.T 

750—70.A. 1 
756—70.R.1 
758—10P.1 


726-68.A.8 

753—69.F.10 

771— 70.P.6 . 

772— 70.G.7 

776-70.A.2 


717—68.P.1 
741—69.P.5 

747-69.G.10 

746-69.P.9 

$3.00 


559—65.T.3 
727—68.8.T 
728-68.0.9 

$3.20 


TRANSFORMER 

Tap 6v and 9v D.C. at 
100 mllllamps 


Filter, condensers, 
case. etc. $6.50. Pi 


rectifier, 
ost 20c. 


resistor. 


NEW STEREO 
MAGNETIC 
PRE-AMP 

Hum free. 5MV Input. 
250MV out. Size 3” x 
2” x 1". Wired ready 
for use. No. 762D. 


$ 11.60 

Pott 10c 


LTER 
for radio and TV 

NO im!7 . 

N >i 9 2o° imS: lift 

filter.$35 

No. 30 pulse filter. 2 

„ imp.$11.50 

No. 11 aerial filter $13 
Order direct. Pack, and 
post 50c. 


MAGNETIC STEREO PRE-AMP 

20DB MC Ho' 7l?C MV : ■*.” * nd ,r | b 29 

Wired ready for use.$31 

Postage 30c each. 

For crystal ceramic No. 722D . . $27 


NEW 
AUDIO 
AMPLIFIER 

4 transistors 
’si or 1 watt. 
Small size, cabi¬ 
net 3ln x 2ln x 
11n p I a a 11 Cj 
Suitable crystal 
P./ up. Inter¬ 
com. micro- 
phone, radio 
etc. (9 volt.) 

DO-IT-YOURSELF KIT 665 . . . . $10 
(Post 10c). Wired ready for use 665 D. 
$11.50. 
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TERMINALS 


FOR EVERY 
NEED! 


Distributors 

for — 


JABEL JI Instru¬ 
ment type with 4mm 
socket, captive head. 
RED, BLACK, 
YELLOW and 
GREEN. High im¬ 
pact polystyrene. 


Gallard 


TANNER-JAMES D7 (15 amp illustrated), and 
D8 (30 amp), captive heads. With cross hole (suf¬ 
fix C) optional. 4mm socket in head. Moulded 
nylon — BLACK, RED, YELLOW, GREEN, 
BLUE, VIOLET and WHITE. 


TANNER-JAMES also make 4mm 
single stacking and twin stacking 
plugs and 4mm sockets, same 
colour range. 


JABEL JS push-down 
spring type. RED, 
BLACK, YELLOW, 
GREEN, BLUE and 
BROWN. High gloss 
O.P. polystyrene. 


Binding post type terminals in ABS 
material, RED, BLACK, BLUE, GREEN 
and YELLOW. Captive head optional (suf¬ 
fix C). Nos. 1 and 2 (25 amp). No. 3 
(50-70 amp). No. 5 (75-100 amp). 

























































AUSTRALIAN TELECOMMUNI- 
CATIONS DEVELOPMENT 
ASSOCIATION has given the Queensland 
Institute of Technology, Brisbane, a prize 
of $50 to be awarded to a. student doing 
the electronics and communications 
certificate course there. The ATDA will 
give the prize annually for at least three 
years. In Sydney, the ATDA gives two 
2 -year scholarships annually to the 
outstanding students in the full-time 
electronics and communications course at 
North Sydney Technical College. The 
scholarships pay for the recipients’ fees 
and textbooks. The association also gives a 
technical study prize in Melbourne. 

BRIGHT STAR CRYSTALS PTY 



& ? 

If 


LTD, Lot 6, Eileen Road, Clayton, Vic 
3168, is a new company formed to take 
over the operations formerly carried out 
by Bright Star Radio. Mr K. G. Allen, who 
has been engaged in the manufacture of 
piezo-electric crystals for more than 30 
years is chairman of the new company. 
The company has been formed by the 
Bright Star electronic crystal 
manufacturing group which is expanding 
production facilities to cope with 
increasing demand for all types of crystals. 

HAZEMEYER-SAE SWITCHGEAR 
PTY LTD is a new international joint 
venture that will manufacture and market 
electrical switchgear in Australia. The 
company has been formed by Hazemeyer 
NV, Holland’s largest manufacturer in this 
field; SAE Switchgear Pty Ltd, a member 
of the SAE Group, of Mascot, NSW; and 
Lindeteves Jacoberg Australia. Mr William 
L. Lober, managing director of the SAE 
Group, has been named managing director 
of the new venture. The chairman of 
directors will be Mr G. van Bloemendaal, 
the managing director of Lindeteves 
Jacoberg Australia. 

AMALGAMATED WIRELESS (A’SIA) 
LTD has signed an agreement with 
Rediffusion International Ltd, a member 
of the Rediffusion Group, which provides 
for the formation of a joint company to 
be called AWA Rediffusion Pty Ltd. The 
new company is to explore suitable 
opportunities in the field of wired sound 
and television systems in Australia. 
Rediffusion, with its expertise in this field, 
will provide technical services to the new 
company, while AWA will contribute 
management services and local facilities. 
AWA will also manufacture, under licence, 
equipment of Rediffusion’s design for the 
use of the new company. It is understood 
that AWA Rediffusion Pty Ltd will handle 
the closed circuit television aspect of 
AWA’s contract for equipment for the 
Sydney Opera House. 

ROYSTON ELECTRONICS PTY LTD, 
22 Firth Street, Doncaster, Vic 3108. 
Agent for the American Electrical Heater 
(V USA. Miniature ultrasonic cleaners. 
Claimed to be smaller, simpler and lower 
in cost than previous industrial-quality 
cleaners, the new cleaners can be placed 
on work benches and laboratory tables, 
eliminating the need for carrying parts to a 
central point for cleaning. The smallest of 


Illustrated above is the new Keithley Model 615 digital electrometer multimeter , 
made in the USA by Keithley Instruments, and available in Australia from 
Warburton Franki, PO Box 182, Chatswood , NSW 2067. The 615 can be used as 
a voltmeter, range lOOmV to 100 V; a picoammeter , range IpA to 100mA; an 
ohmeter, to lOOteraohms; a coulombmeter , range lOpC to lOuC. By fitting an 
optional printer output card, model 4401, the 615 can provide a BCD positive 
output representing each of the four digits plus range, polarity, hold and read 
command, over-range and zero check. The 1-2-4-8 positive logic BCD output 
permits convenient interface to printers or computers for data storage or on-line 
data processing. 


the generating transducer, made of lead 
zirconate titanate and virtually 
indestructible. The cleaning tanks are 
stainless steel with rounded corners. 
Housings are Duralac coated steel. 

CLAYBRIDGE SOUND, formerly of 
Clayton, Vic, has changed its title to 
Claybridge Audio, and is now located at 
1420-1422 Malvern Road, Tooronga, Vic 
3146. The company now combines design, 
manufacture, trade and retail sales, and a 
comprehensive hire service in one larger 
location. It specialises in high-power, 
solid-state PA equipment for the pop 
music world. The company manufactures 
heavy duty loudspeaker columns and a 
wide range of matching amplifiers and 
accessories. Most brands of good quality 


stage microphones are available from 
stock. Trade representatives are required 
in all states. 

GEORGE KENT (ANZ) PTY LTD has 
opened a new factory and office block on 
a five-acre site at 70-78 Box Road, 
Caringbah, NSW 2229. A member of the 
UK-based George Kent group, the 
company represents the group in 
Australia, New Zealand and adjacent 
countries. The major portion of the 
group’s activities is in process control 
based on a complete range of pneumatic 
and electronic control equipment and 
on-line analysis equipment. George Kent 
ANZ also holds a number of agencies to 
supplement the product lines available 
from the parent company. 


| Professional 
i Quality 
I Amplifier 
1 Modules 

1 
I 
I 




POWER AMPLIFIER 001 

Specifications include 

★ R.M.S. Power per channel. 

20 watts into 15 ohms 

30 watts into 8 ohms 

★ Total distortion less than 0.1%. 
it Response 15-35,000 Hz. 

it 7 Silicon transistors, 6 diodes 
it Fibreglass printed circuit board 

★ PRICE $1635 plus TAX 


PREAMPLIFIER 002 

it Response 10-50,000 Hz 
it Inputs: Magnetic 3mV R.I.A.A. 
Crystal-Ceramic 150mV, 1 M 

ohm. 

Auxiliary 500mV, 500K. 

★ Distortion less than 0.1% 

★ Bass, treble range ^16d.b. at 
100 Hz and 10,000 Hz 

it 6 transistors and fibreglass board 
it PRICE $14.56 plus TAX 

For complete information send 
coupon. 


he new cleaners is Sin square, the largest 
I4in x 9in x 8 V 2 in. Completely self-tuning, 
here are no adjustment or control knobs, 
>nly an on/off switch and pilot light. All 
ircuitry is solid state, mounted on G -10 
>oard anchored in the base. Integral also is 


AUDITEC 

AUSTRALIA 

P.O. BOX 200, 
NARRABEEN, 

N.S.W. 2101. 


r 

i 
i 
i 


Please send details of 001 
and 002 modules. 


Name 

Address 


Postcode 
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42 WATTS TOTAL MUSIC POWER (I.H.F. AT 8 OHMS) 
* HIGH AND LOW FILTER * LOUDNESS CONTROL 
* PROVEN RELIABILITY 


Just dial your pleasure and relax. Enjoy the 
magnificent sound that comes with the Mon¬ 
arch SA-500/W — a deluxe solid state ampli¬ 
fier, handsomely presented in a walnut veneer 
cover. Affectionately known as “the work¬ 
horse” of the Monarch range, the SA-500/W 
amplifier is an extremely versatile and com¬ 
pact unit and is very simple to operate. It pro¬ 
vides an ample output of 34 watts continuous 
power to the speakers. It also includes Phono, 


Tuner and Auxiliary Inputs, and a Tape-Out for 
the tape recording of your desired pro¬ 
grammes. This smoothly styled amplifier, of 
finest engineered quality, has all the important 
features demanded by the discriminating buyer 
built into every unit. For superb reproduction, 
comparable to anything on the market, plus 
professional reliability, you really can’t go 
better than the Monarch SA-500/W amplifier. 
Recommended Retail Price $132. 


FACILITIES 

Front Panel: • Selector-Aux; Tuner; Phono; Mono-Stereo • Volume • Bass • Treble • Loudness • High 
Filter • Low Filter • Power • Phone Jack • Balance 

Rear Panel: • Input-Mag; Ceramic; Tuner; Tape; Tape Output • Speaker Terminals • AC Output • AC 
Fuse • Speaker Fuse 


Australian Distributors 

W. C» Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 


A.C.T. Homecrafts VIC. Douglas Trading 

Petrie St., 191 Bourke St., 

Canberra, 2600. Melb., 3000.. 


QLD. S. G. Hughes W.A. Leslie Leonard 

154-158 Arthur St., London Court, 

New Farm, 4005. Perth, 6000. 


TAS. P & M Distributors S.A. Sound Spectrum 

87 Brisbane St., 33 Regents Arcade 

Launceston, 7250. Adelaide 

WD«/FP. 
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AURIEMA (A’SIA) PTY LTD, 443 
Kent Street, Sydney 2000. Agent for 
Aerovox Corp, USA. HV disc capacitors. 
A series of 10KV units for TV and other 
applications requiring high voltage 
diode-capacitor combinations, the 
capacitors are available as lOOOpF and 
2000pF standard values with others to 
order. Features include: tolerance + 20%; 
max ^dissipation factor 2%; min insulation 
resistance 20,000M; working voltage to 
10KV DC; temperature characteristic, + 
15% change in C from 10 to 85 degrees C; 
corona voltage 3KV RMS at 60Hz; corona 
level less than lOOpC; epoxy coating 
compatible with potting and moulding 
compounds. 

Ceramic capacitors, type Ceraseal. 
These are available in capacitances up to 
2 uF in a modified CK06 case style with a 
thickness of only 0.1 Sin. A complete 
ceramic case encloses the unit’s active 
layers, and a thin epoxy coating is applied 
to the finished unit for additional 
protection. Other features include: 
available in eight values from 0.56uF; to 
2 .0uF; tolerance f 10% or + 20%; 

dissipation factor 2.5% max; insulation 
resistance 1000M x uF; working and flash 
test voltages 50 and 125V DC respectively; 
temperature characteristic, + 15% change 
in C from -55 to + 12 5 degrees C. 


JACOBY, MITCHELL & CO PTY 
LTD, 469 Kent Street, Sydney, 2000. 
Agent for Levell Electronics Ltd, UK. RC 
oscillators, type TG200 series. These 
cover 1Hz to 1MHz in 12 ranges with 
versions available which generate either 
sine and square waves, or alternatively 
only sine waves. Output is variable from 
200uV to 7V RMS by a variable control 
and switched attenuator with lOdB steps. 
An output meter is fitted to some 
versions. The circuit uses a single-track 
linear potentiometer for frequency control 
without the amplitude bounce which is 
characteristic of Wien bridge circuits with 
dual-track controls. A sync socket gives a 
constant output to lock an oscilloscope, 
and the oscillator can be locked to signals 
fed into this socket. 

Features of the TG200 series 
oscillators include: accuracy + 21% 

0.03Hz; output impedance 600 ohms at all 
settings; harmonic content on sine waves 
less than 0.1% up to 5V output from 10Hz 
to lOOKHz; amplitude variation less than 
+ 1% up to 300KHz; rise time on square 
waves less than 150nS at all frequencies; 
power supply is four PP9 batteries, life 
400 hours; can operate from AC mains 
with a suitable power unit; size 7in x lOin 
x 5V 2 in; weight 101b. _ 


SOLID STATE DELTAHET — from page 63 


close to each of the 5.6K resistors. The 
diodes are then bunched close together 
and brought through a %in diameter hole 
in the aluminium panel, to the collector of 
the amplifier, TR23. 

The aluminium panel used here is IV^in 
long, 1 7/8in high and with a 5/16in foot. 
The mounting holes are at the ends, the 
method of fixing being the same as for the 
IF amplifier assembly. In addition to these 
two holes in the panel there is one near 
each end of the foot and three more to 
allow leads to pass from one board to the 
other. These are for the 12 volts supply, 
the lead from TR32 collector to T14 
centre tap, and the three OA91 diodes 
previously mentioned. 

Assembly and wiring of the two boards 
is straightforward, except for the three 
miniature ferrite transformers. These are 
mounted on edge and actually glued into 
position on the boards. We have used a 
PVA glue, Selleys “Aquadhere” with fair 
success. A better proposition would be to 
use an epoxy resin preparation; Selleys 
“Aradlite” is excellent and results in a 
very satisfactory job. The transformers 
must be held in place while the adhesive 
sets, over a period of 12 to 24 hours. This 
may be done with a piece of cord or fine 
wire, which is removed later on. 

To identify the windings, bare all six 
ends and check on the ohms range of a 
multimeter. With one of the “start” leads, 
check for the “finish” and these become 
SI and FI, as shown in the diagram. 
Identify S2-F2 and S3-F3 in the same 
way. F2 and S3 become the centre tap of 
the secondary. The leads are now cut to 
length and bared again, tinned and 
soldered to their respective lugs. 

The tunable IF assembly is made the 
same way. The two boards each consist of 
11 pairs of tags. One board contains the IF 
amplifier TR17, TR18 and the VFO 
TR30, while the other board includes the 
emitter-follower TR19, and the fourth 
mixer TR20, TR21. 

The aluminium panel used for this 
assembly is 2%in long, 1 7/8in high and 
with a 5/16in foot. The holes at each end 
of the boards are used for mounting. In 
addition to the two holes in the foot, two 
are needed in the panel to pass the 47 ohm 


resistor lead from the .OOluF capacitor to 
the emitter-follower base, and from the 
VFO emitter to the 330pF capacitor 
C145. 

There are several points worth noting 
on this assembly. The components which 
do not appear on the boards, are mounted 
externally, on or adjacent to the tuned 
circuits. The fourth mixer transformers are 
treated in the same way as those for the 
noise silencer and the same comments 
apply. Terminations are also the same as 
before. 

A point of vital importance is the 
quality of the components used in the 
VFO. All should be new and of good 
quality, but the capacitors are most 
important. Certain types are already listed 
in the parts list but polystyrene, mica and 
NPO ceramics may be used with 
satisfactory results. ■ 


NOTES AND ERRATA 

PA AMPLIFIER (Dec 1970): The voltage 
shown at point “H” on the main circuit 
diagram should read 14V, not 36V as 
shown. The layout drawing of the DC-DC 
converter shows the lower 0.15 uF 
capacitor connected to the centre lug of 
the strip. This should be connected to the 
lowest lug, on the cathode end of the 
automotive diode. To this same lug, the 
primary centre tap connection of the 
transformer should be made. If difficulty 
is experienced in triggering the SCS on 
simulated overload, omit the 10K resistor 
from the anode gate (pin 3) of the SCS 
and leave this lead permanently 
disconnected. 

SPEED SENTRY: Positive chassis system 
transistor TR3 types have not been 
nominated. These can be any of the same 
types used for TR2. TR4 types for the 
alternative alarm, labelled “see text”, can 
be any germanium type such as the 
AC125, AC128, 2N217, 2N406 etc. 

1967 ALL-WAVE FIVE (October, 1967, 
File No. 2/SW/44): The .01 uF capacitor in 
the first oscillator circuit should read 
0.1 uF. Parts list, the 330pF capacitor and 
2.7K resistor should read 1 each. ■ 


“OXFORD” 

RADIO CHASSIS— 
INSTRUMENT CASi— 
ENGRAVE A PRINTED PANEL 

"MINI BOXES" 
(Aluminium) 

Any kind of metalwork 

All stock from our dis¬ 
tributors: 


N.T. 

TOP END RADIO 
P.0. Box 2059 
Darwin 


N.S.W. (NEWCASTLE) 
MARTIN DE LAUNAY P/L 
Darby Street, 

Newcastle. Phone 2 4741 


HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
5 lines 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 



E/A 110 RECEIVER 
E/A 160 RECEIVER 

AUS. 1970 & DEC. 1970 

COMPLETE KIT OR INDIVIDUAL PARTS 





STEREO 60W + 60W RMS. 


P/M 

128 

JAN. 1970, 





I r 




1968 Solid State. V.T.V.M, 
ELECTRONICS (Aust.), Dec., 1968. 

BATTERY CHARGER 1A 
ELECTRONICS (Aust.), Feb.. 1966 
PLAYMASTER 1116 ud 117 
and 125 GUITAR AMP. 

Electronics Australia 
June 1967 — 40 watt 
July 1967 — 60 watt 
July 1969 — 50 watt 


3-BAND SHORT-WAVE CONVERTER 
ELECTRONICS (Aust.), May. 1966. < 

LAB QUALITY 

Regulated Power Supply (0-30v) 
ELECTRONICS (Aust.), Sep¬ 
tember, 1968. 

1966 R/C Bridge 

m »- _ f 



PLAYMASTER 129 (OCT., 1970) 
3 WATTS PER 
CHANNEL l/C 
STEREO AMP. 



ELECTRONICS (AuiU^Mty. 1966. 


Playmaster 122 
Program Source. 



PLAVMASTER eTEREO V 

% 4P KT" ^ * Electronics (Aust.), 

.— ' “ " August, 1968. 

FOUR-CHANNEL AUDIO MIXER 

ELECTRONICS (Aust.) Feb., 1966 & 1967. 


SWEEP GENERATOR (NOV., 1970) 
CERAMIC FILTER 


Frequency Meters-Digital 


March—May 1970 


200 KH7 
AND 
70 MHz 


FULL KIT OR INDIVIDUAL PARTS ONLY 



—ifc 


mm -0i 




MAJOR STOCKISTS OF ALIL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS - YOU NAME IT - WE WILL QUOTE 

VALVES — TRANSISTORS — ZENER & POWET DIODES — SEMI-CONDUCTORS — DIACS — 
TRIACS — S.C.R'S. — 1/C‘S. SPEAKERS — MICROPHONES — COILS — IFT'S. TRANSFOR¬ 
MERS — INST CASES — METALWORK. PLAYERS & CHANGERS — METERS — RELAYS - 
CONDENSERS — RESISTORS — BEZELS — STYLII — CARTRIDGES — RECORDING TAPE — 
PROBES — INSTRUMENTS — POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES 
— BALUNS — TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WINDING WIRE — ETC. — ETC. — 


Phone 63-3596 


596 E l> X- E (SALES) »>, 

E. U. OL E. pry. LTD. 

232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 


Phon* 63-3596 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — 
TRANSISTOR AND VALVE TYPES. 



SERIES 1967-ALL WAVE 3 TO 7 
4 * 


l/C STEREO 3-3 




til # i 

Dec. 1967 

IF. ALIGNMENT OSCILLATOR 







MUSICOLOR 
OCT. 1969 


% S s > 



OCT. 1967 


SEPT. 1970 


FULL KITS —OR ANY SINGLE PART 


METRONOME 

4L * 

MAY 1967 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 

C.R.O. 

1 . 5in wide range. 

2. 1963. Sin cal. 

3. Audio. 

4. 1966. 3ln. 

5. 1968—Audio. 

6 . Electronic SW. 

7. W/band Preamp. 
MULTIMETERS 
and V.T.V.M ’a 

8 . 20K ohm/Veit 
protected M/M. 

9. Probe for above. 

10. Protected D.C. M/M 

11. Meterless V meter. 

12 A.C. Milllvoltmeter 

13. A.C. Solid State 
Milllvoltmeter. 

14. Solid State A.F. 
Milllvoltmeter. 

15. Noise Distortion 
Milllvoltmeter. 

16 Standard V.T.V.M. 

17. 1966—V.T.V.M. 

18. 1968-V.T.V.M. 

BRIDGES 

19. Standard R/C. 

20. 1966. R/C. 

21. 1968 R/C and 
Signal Injector. 

TV INST.'s 

22. Sweep and marker 
Generator. 

23. Dual sweep Gen. 

24. Silicon diode, 
sweep Gen. 

25. Silicon diode 
noise Gen. 

25. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wild range 
pulse cen. 

AUDIO INST.’* 

29. 1960 Audio OSC. 

30. 1962 High perf. 
audio Gen. 

31. Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio osc. 

34. Direct reading 
A.F. meter. 

35 Sq. wave Gen. 

36. 1967 transistor 
aud’o Ger. 

37. Additive frequency 
meter. 

38. A.F. tone burst gen. 

38A. 1968. Solid state 

A.F. Generator. 

R.F. INST.'s 

39. 6 -band service 
oscillator. 

39A. Trans, wave meter. 

40. "Q" meter. 

40A. Crystal Calibrator 
—Solid state. 


40B. Digital freq. meter 

40C. 1969. Dio Osc.— 
Solid state. 

41. G.D O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
injector. 

45. Transistorised signal 
tracer. 

45 Transistorised osc. 

47. Basic test osc. 

4 8 . Transistor test 

48A. IF. Align Osc. 
MISCELLANEOUS 
INST.. ETC.. KITS 

49. 1950. Trans. Tester. 

50. 1968. Transistor 
est set. 

51. Valve and Transistor 
tester. 

52. Electronic Stetho¬ 
scope. 

53. Moisture alarm. 

54. Electronic Pistol 
range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flasher unit. 

59. Transistor alarm. 

60. Electronic twitch. 

61. Photo Timer. 

62. Direct reading 
Impedance meter. 

63. Electronic 
anemometer. 

54. S.W.R. Indicator. 

65. Simp'e proximity 
alarm unit. 

C6. Metal Locator. 

67. Electronic 
metronome. 

6 R. Bongo Drums. 

68 A. Keyless organ. 

68 B. Theremin. 

SBC. Laser unit. 

58D. Color organ. 

68 E. Stereo Ffeadphone 
Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATFD POWER 

SUPPLIES 

71. Transistor. 9v. 

72. Transistor, fully 
protected supply. 

73. 1956 H.T. unit. 

74. 1958 lab. type. 
D-30v supply. 

74A. Simple pwr. supply 

VOLTAGE-CURRENT 
CONTROL UNITS 

75. Varl-watt unit. 

76. Vari-tach. motor 
speed control. 

77. 2KW auto-light 
dimmer 


78. 4KW auto, light 
dimmer. 

79. Model train control 
unit. 

79a. Varl Light Dimmer. 

80. Model train control 
unit with simulated 
Inert/a. 

81. Above-hl-power. 

82. No. 81 with 
simulated inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or I2v Mullard. 
8 *. 6 or 12 v with 

dwell angle. 

86 . Tachometer and dwel 
angle unit for ser¬ 
vice stations. 

TRANSISTOR IGNITION 

87. Ro-Fo. 6 or 12v. 

88 . HI-FIre 6 or 12v 
(transformer). 

88 A. C.D.I. unit. 

88 B. Electronic ignition. 
POWER CONVERTERS 

89. D.C.-D.C. 60w. 

90. D.C.-D.C. 40w. 

91. D.C.-D.C. 40w. 

12v—Input. 

92. D C.-D.C.70W. 

12 v—Irput. 

93. D.C.-D.C. 10Ow 
12v—Input. 

94. D.C.-D.C. 1 40w. 

24 v—Input. 

95. D.C.-D.C. 225w 24V 
—Input Q. 
HIGH-FIDELITY 

AMPLIFIERS 
MONO UNITS 

96. Hi FI 3. 

97. Mullard 3.3. 

98. Mullard 5-10. 

99. Mullard S-10. 
transistor. 

100 . Transistor 20w. 

101. Transistor 60w. 
STEREO UNITS 

102. Mullard 2-2. 

103. Mullard (v) 3-3. 

104. Mullard (t) 5-5. 

105. Mullard (t) 5-5. 

105. Mullard (v> 10-10. 

107. Mullard <t)10-10. 

108. Philips Twin 10. 

111. HI-FI 60 Pius 60. 
P/M 128. 

112. Paymaster 2-2. 

113. Paymaster 3 plus 3. 

114. Paymaster unit 3. 

115. Playmasler unit 4. 
113. Playmaster 10 plus 10 

117. Paymaster 101. 

118. Paymaster (t) 105. 

119. Paymaster (t) 113. 

120. Paymaster <t) 115. 

121. Paymaster (v) 118. 

P.A. UNITS 

122. 10 watt std. 


122A. Mullard 20w Solid 
state. 

122B. Mullard 40w. Solid 
state. 

123. 2 5 watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. 10 watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116 
13S. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid 
State P/M 125. 
STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 
143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 
4 49. Mullard 2v. 

150. Mullard 3v. 

151. Phillips Mlnlwatt. 

152. P/M 127. 

PREAMP UNITS 

! 53. Transistor—Mono. 

154. Transistor—Stereo. 

155. Transistor—Silicon, 
mono. 

156. Transistor F.E.T. 
mono. 

157. Transistor dvn. mlc. 
mono. 

158. Above-Stereo. 

159. Playmaster 115 
F.E.T. Stereo. 

ISO. Playmaster 115 mao. 

1 6 1. Sound projector. 
MIXER UNITS 

162. Trans. 4 ch. 

(1966). 

153. Trans—-4 ch. 

(1967). 

154. Valve-—4 ch. 

TUNFR UNITS 
135. Playmaster u/style. 

166. Playmaster No. 11. 

167. Playmaster No. 114. 
138. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philips Mlnlwatt. 

1 B 0 Trans—Long range. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M) 
182. Playmaster 110 (S) 
183 Power Unit 110. 

184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

186. Transistor V.O.X. 

187. Tape Actuated relav. 

188. Mullard Trans Tape 
Amp. 

RFCEIVERS 

189. Fremodyne 4. 1970. 

190. Fremodyne 4 
R.F.Soct. only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change S/het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 

196. Interceptor 5 Semi- 
Comm. RX. 

197. 1967 All-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 All-Wave 5. 

200. 1967 All-Wave 6 . 

201 . 1967 All-Wave 7. 

202 . Transporta 7. 

203. Transistor 8 
3 Bard. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

205. All Wave 1970 l/C 2. 

207. Versatile Mantel Set 

208. Ail-Wave Transistor 3 

209. A.B C. 

210. 1968 F.E.T. 

210A. l/C TRF RX. 

21 OB. R.F. Preamp. 

21OC. “Q" Multiplier. 
210D. 1970 Communica¬ 
tions. Solid state. 
TRANSMITTFRS 

211. 144 MHz 50W. 
Linear Final. 

212. 144 MHz 20W. 

213. 144 MHz 20W. 

214. 144 MHz 18W. 

215. 144 MHz S.S.B. 

216. 3 Band A.M. 

217. Basic 3 Band. 

218. 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. SO MHz 

221. 144 MHz. 1970. 

222. SO and 144 MHz 
Crystal Locked. 

223. 1965 S/W. 

224. 1965 S/W 2 Band. 

225. 1966 3 Band. 

226. Basic S/W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7. 8 and 9 H.F. and 
V.H.F. 

279 A|l trarsistor. 


Phone 63 3596 


96 P H A* F (SALES) - 
C. U. OL C. pty. ltd. 

232 FLINDERS LANE, MELBOURNE, VICTORIA. 3000. 


Phone 63 3596 
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University 

AUTOMOTIVE TACHOMETERS 

FEATURES: ★ ILLUMINATED DIAL 

★ PRINTED CIRCUIT 

★ MAXIMUM REV POINTER 

★ SHOCKPROOF METER MOVEMENT 

★ POSITIVE OR NEGATIVE EARTH 

★ CHROMED BEZEL 

★ SIZE: NOMINAL 3" DIAMETER 

★ BACKED BY "UNIVERSITY" AFTER SALES 
SERVICE 

Price each: $22.50 (incl. tax) postage 25c 

:: W/ien ordering please specify: 

★ 4, 6 or 8 CYLINDER ★ 6,000 or 8,000 R.P.M. ★ 6V or 12V. 

For further information, phone, call or write: 

UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD. 

106 BELMORE ROAD, RIVERWOOD 2210. Phone: 53 0644. Telegrams: Raquip, Sydney. 



Victorian Office. 

Contact Mr Graeme Wright on 
397 7253 or at 8 Langridge St.. 
Werribee. 

REPRESENTATIVES: 

W.A. Atkins (W.A) Ltd.. 

894 Hay Street. 

PERTH. W.A., 6000. 

TAS.: W. P. Martin and Co.. 
202 Argyle Street. 

HOBART. Tas.. 7000. 


And 150 Wellington Street. 
LAUNCESTON, Tas., 7250. 

2 2844. 

S.A.: Compar Distributors Pty. 
Ltd.. 

33 Market Street. 

ADELAIDE. S.A.. 5000. 51 6263 
OLD.: Gee & Co.. 

35 Railway Terrace. 

Milton. Brisbane. Qld.. 4064. 

36 0344. 


NEWCASTLE DISTRICT: 

Hunter Engineering Sales Pty. 
Ltd.. 64 Broadmeadow Road. 
Broadmeadow. 

NEWCASTLE. N.S.W.. 2303. 
Phone 61 4321. 

PORT KEMBLA DISTRICT: 
Hundell Engineering Sales Pty. 
Ltd.. 1 Fitzwilliam Street. 

PORT KEMBLA. 2505. 4 3397. 


Also available from all leading wholesalers 


SOUND HOUSE PTY. LTD. (Audio consultants) 

bring you 

AUSTRALIA'S FIRST CAR STEREO 




BOLDEN FLEECE 


TAPE EXCHANGE SERVICE 

Available to members only through selected "GOLDEN FLEECE" service stations 

throughout Australia. 

MEMBERSHIP FORMS 

Available to members only through selected "Golden Fleece" service stations throughout Australia. 
May be obtained by writing to either of the addresses below: 

Initial membership cost $10, which includes one cartridge or cassette pre-recorded tape of your 
choice. Membership is for 12 months and renewable for $3. No limit to number of tapes exchanged. 
Cost to exchange one tape is $1.20 payable at time of exchange. 

OVER 5,000 TAPES AVAILABLE 


Write now to:— 


SOUND HOUSE PTY. LTD. 

106 Wellington Parade, 
MELBOURNE, 3000. 

Phone: 4192767 


Please forward membership application form 
for tape exchange service. 

NAME 

ADDRESS 

Postcode 

Sound House: 106 Wellington Parade, 
East Melbourne. 3002. 


SOUND HOUSE PTY. LTD. 

243 Elizabeth Street, 
SYDNEY, 2000. 

Phone: 266 149 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Circuit testing 


ELECTRONIC TEST AND 
MEASUREMENT HANDBOOK by 
John J. Schultz. Published 1969 by 
TAB Books, Blue Ridge Summit, Pa 
17214. Stiff paper cover, 225 pages, 
SVz x 5 Vi inches, illustrated by 
diagrams and photographs. Price in 
Australia $6.15, or $9.95 for the 
hard cover version. 

The Author of this book would appear 
to be a very matter-of-fact kind of person. 
He has nothing to say about himself in the 
preface but simply confines his remarks to 
his subject and to his potential readers. He 
points out, quite rightly, that intelligent 
use of test equipment depends on the 
person concerned having a reasonable 
understanding of the circuit functions in 
the equipment under test. The reader who 


Computer programming 

ELEMENTS OF COMPUTER 
PROGRAMMING, Second Edition, 
by K. P. Swallow and W. T. Price. 
Published by Holt, Rinehart and 
Winston, Inc, New York, 1970. Hard 
covers, 6!4in x 9^in, 456pp, many 
illustrations. Price in Australia $10. 

This is the second edition of a 
now-established introductory text on 
digital computer programming. It is 
intended for the trainee programmer, the 
college student and the engineer seeking 
basic insight into the operation and use of 
computers as a design tool. The original 
co-author of the first edition, Professor K. 
P. Swallow, who died in 1965, was 
Co-ordinator of Data Processing at the 
College of San Mateo; the surviving 
co-author and author of the revisions in 
the second edition, Professor W. T. Price, 
is Co-ordinator of Data Processing at 
Merritt College, California. Both were 
highly qualified in EDP theory and 
practice. 

The revised edition of the book 
maintains the same basic approach 
displayed in the first edition - a 
concentration on basic fundamentals, with 
extensive use of short, simple yet relevant 
examples. It still uses as a basis the IBM 
1401 Data Processing System, presenting 
most concepts in terms of a basic subset of 
the 1401 system known as the “141” 
system. Although this limits somewhat the 
scope of the book, and perhaps also invites 
the charge of obsolescence, on the grounds 
that the 1401 is a superseded machine, the 
authors apparently decided that these 
were not serious drawbacks for a book 
dealing with basic fundamentals. 

In revising the book for the second 
edition, the section discussing machine 
language has been expanded, and a 
machine language loader has been 
provided to allow the student to easily 
punch and run his trial machine language 
programs. Sections have also been added 


lacks such background is advised to seek it 
from other sources. 

Schultz also points out that his book is 
concerned mainly with the kind of test 
equipment which is reasonably available to 
technicians and advanced hobbyists. He 
stresses that a shelf-full of exotic test 
equipment is of little use to the person 
who does not understand it. He is not 
nearly as well off as the person who may 
have had to settle for something less 
pretentious but who has made himself 
familiar with circuit principles, test 
equipment principles and test procedures. 

The first chapter in the book is of a 

general nature, dealing with maintenance 
and its value, troubleshooting methods, 
the logic of analysis, the role of service 
manuals, etc, and safety. 


describing the accessing and execution 
phases of carrying out an instruction, and 
the serial movement of data. Also added 
are an early discussion of flowcharting, 
two chapters on the more recent IBM 
System/360, and the addition of 
interspersed and end-of-chapter refresher 
questions and programming problems. A 
new appendix also gives further 
programming problems, together with 
solutions. 

The book is written in clear, concise 
language, and the subject matter is 
expounded in a smoothly systematic 
fashion. Those seeking a basic 
introduction to programming should 
therefore find the book of considerable 
value, although it seems to this reviewer 
that its limited scope regarding types of 
machines and systems would make it 
necessary for the reader to supplement the 
book with others covering such matters as 
small, restricted repertoire machines, 
“wired programs,”, and conversational 
systems. 

The review copy came from the 
Australian office of the publisher, Holt, 
Rinehart and Winston (Aust) Pty Ltd, who 
advise that copies are in stock at all major 
bookstores. (J.R.) 


In chapter 2, the Author talks about 
various items of test equipment, outlines 
their operation and indicates the type of 
test which they can facilitate. Beginning 
with moving coil meters, he ranges 
through digital instruments, oscilloscopes, 
bridges, generators of one type and 
another, signal tracers and valve and 
transistor testers. A fair amount of space is 
devoted to RF instrumentation of the 
simpler kind, which should be useful to 
amateur station operators. Mention is 
made also of various auxiliary devices. 

Succeeding chapters discuss in turn 
various types of equipment on which tests 
are likely to be performed, and the nature 
of those tests. Included are chapters on 
receivers, transmitters, antennas and 
transmission lines, and audio and video 
equipment. 

Chapters 7 and 8 are concerned with a 
variety of accessory equipment, 
components and gadgets. Here it would 
seem that the Author has been able to 
draw on very wide experience. Over and 
above routine things found around the 
amateur station, he has something to say 
about portable power supplies and 
batteries, teletype equipment, polar relays, 
line patching and so on. There are tests to 
do with printed wiring boards, integrated 
circuits and a variety of other 
components. 

In presenting the material, the Author 
has followed the plan of including brief 
procedural notes in the diagrams. His idea 
is that, first time round, the reader should 
study the text relating to the test 
procedure. Having done this once, the 
reader should thereafter be able to repeat 
the test, aided only by the notes on the 
diagrams. 

Sample reading indicated that the text 
was clearly and concisely written and, all 
round, I would rate this book as being 
down-to-earth, practical and helpful. Our 
review copy came from Grenville 
Publishing Co Pty Ltd, 401 Pitt St, 
Sydney 200. (W.N.W.) 


RCA manual 

RCA SILICON POWER CIRCUITS 
MANUAL, Technical Series SP-51, 
1969. Published by RCA Electronic 
Components, Harrison, New Jersey. 
Soft covers, 5^in x 8in, 448pp, many 
circuits and diagrams. Price in 
Australia $3.00 plus postage 21 
cents. 

This second edition of the well-known 
Silicon Power Circuits Manual was actually 
published in 1969; that it has not been 
reviewed in these columns before is due 
mainly to an oversight. 

The contents of this edition are very 
similar to those of the first edition, 
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SATO PARTS 


Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 



SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO > JAPAN TEL: (442) 8306-8 
BANK ACCOUNT: MITSUBISHI BANK 


A vast range of SATO Parts 

For manufacturers 


• For TV 

• For radio 

• For instruments 

• For amplifiers 

• For kitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 
Distributed by 



AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. & Echlin St., Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P4_td. 199 Collins St., Hobart. 
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covering the application of silicon power 
devices from DC right up to microwave 
frequencies. The devices treated include 
bipolar transistors, diodes, SCRs and 
bidirectional thyristors, as before, but the 
material has been updated and revised in 
line with recent developments. 

The chapter headings are the same as 
those of the -first edition: 1 - 

Semiconductor Materials, Junctions and 
Devices; 2 - Silicon Rectifiers; 3 - 
Thyristors; 4 - Silicon Power Transistors; 
5 - Rectifications; 6 - Power Conversion; 
7 - Power Regulation; 8 - Thyristor AC 
Line-Voltage Controls; 9 - High 

Frequency Power Amplifiers; 10 - 

Control and Low-Frequency Power 
Amplifiers. The book ends with a 
bibliography, a subject index and a list of 
other RCA publications. 

The book is intended mainly for circuit 
and system designers, although much of 
the material is at a level which should be 
of considerable interest to students, radio 
imateurs and hobbyists. It is essentially a 
practical design handbook, but achieves a 
most useful balance between analysis and 
design theory on one hand, and the simple 
presentation of suggested circuits and 
device applications information on the 
other. 

In short, it provides a wealth of 
valuable information on both the theory 
and practice of silicon power devices, and 
in view of this it can be warmly 
recommended to all seeking such a book. 
My only reservation is the admittedly 
minor one that the binding of this volume 
appears to be of the same rather poor 
quality as that of the first. Pages of the 
review copy began coming adrift even 
during the examination for this notice, 
suggesting that it too possesses the “fall 
apart*’ binding which made the first 
edition rather frustrating. Please, Mr RCA, 
even if it costs a little more, could the 
third edition of this otherwise excellent 
manual have better binding? 

The review copy came from the 
Amalgamated Wireless Valve Co Pty Ltd, 
from whom copies may be purchased by 
mail order. The address is Private Mail Bag, 
Ermington, NSW 2115. (J.R.) 


Pulse-code principles 

PRINCIPLES OF PULSE CODE 
MODULATION, by K. W. 
Cattermole. Published by Iliffe Books 
Ltd, London, 1970. Hard covers, 
5V6in x SVzin, 447pp, circuits and 
diagrams. Price in Australia $17.05. 

A definitive text on the principles and 
techniques of pulse code modulation or 
“PCM”, written by the Professor of 
Telecommunication Systems at the 
University of Essex. It is intended mainly 
for senior undergraduate and graduate 
students, and for practising 
telecommunications engineers. 

The aim of the book is to give a 
satisfying overall account of PCM, but not 
lecessarily a fully exhaustive treatment. 
Tetail^ of practical equipment and 
ipplications are given, but mainly to serve 
is illustrations; similarly the treatment of 
mrely digital topics such as pulse 
egeneration, synchronising and switching 
las been intentionally restricted, with the 
dea of placing the initial emphasis on the 
>asic analog-digital conversion processes. 
Tie author intends to cover some of the 
ther areas in greater detail in latdr works. 

There are four chapters, titled 1 — 
rinciple and History; 2 - Sampling; 3 - 
>uantising; and 4 - Coding. Each of these 


is subdivided in sections dealing with 
specific topics within the major areas. The 
book itself ends with six mathematical 
appendices, an extensive bibliography and 
a subject index. 

The text of. the book is written in a 
clear and concise manner, and is entirely 
readable. The author has avoided undue 
complexity in the mathematics, where 
possible offering both a physical 
explanation and suitable conceptual links 
with the general theory of signal 
representation. Well-drawn and clearly 
labelled diagrams and circuits are used to 
illustrate the text. 

In short, a book which may be warmly 
commended to those seeking a text 
dealing with a subject of rapidly growing 
importance. 

The review copy came from 
Butterworth and Co (Aust) Ltd, who are 
the Australian agents for Iliffe Books. The 
address of this firm is 20 Loftus Street 
Sydney 2000. (J.R.) 


Repairing appliances 

SMALL APPLIANCE REPAIR GUIDE, 
by Wayne Lemons and Glen 
Montgomery. Published by TAB 
Books, Blue Ridge Summit, Pa, USA. 
Stiff paper covers, 202 pages, 7 Vi x 
4!/2in, illustrated with photographs 
and line diagrams. Price in Australia 
$6.15 (or with hard covers $9.95), 

Like most servicing books written for 
the American situation, this one must be 
regarded as having limited usefulness in 
the Australian scene. Having said this, I 
must now point out that it nevertheless 
does have a considerable amount of useful 


information the value of which is 
enhanced by the tendency to model 
Australian electrical equipment in many 
instances on American designs. This is 
particularly noticeable in such items as 
skillets (electric fry pans) and kitchen 
mixers, which superficially at any rate, 
appear identical in both countries. 

However, a study of the diagrams show 
that wiring practices are commonly used 
in the USA which would not be permitted 
here. The most obvious example of this is 
the practice of not using an earth wire in 
the USA, even on such potential killers as 
the domestic clothes iron! 

It appears from the tone of the Preface 
and the initial chapters that the author 
envisages the book being of interest to 
those with small knowledge of the subject, 
yet who have the wish to offer then 
services as appliance repair men 
Accordingly, the first chapter, entitled 
“General Troubleshooting Procedures”, is 
written at a corresponding level. The 
experienced radio/TV serviceman can well 
afford to skip lightly over this chapter, 
taking in perhaps a few hints of a practical 
nature. Thereafter, the bulk of material is 
divided up into chapters devoted to a 
specific type of appliance: Thermostats - 
Skillets, Saucepans - Irons - Toasters - 
Coffee Makers - Blankets - Mixers - 
Other Small Appliances. There is also a 
chapter on electric motors: and another 
describing how to build an appliance 
tester. 

The arrangement of the chapters is 
very good, with the material organised for 
maximum advantage to the reader. First 
there is a general discussion, followed by 
notes on the operation bf the device, if 
this is applicable. Then follow troubles 
likely to be experienced and ways to 
locate and repair them,' with practical 


We train 

radio enthusiasts 

who want to 
become experts 


--------- - POST THIS COUPON TODAY----------. 

_ — i ea: 

Stolls $ 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000. 383 George St., Sydney, 2000. 

290 Adelaide St., Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 

89 St. George’s Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me, free and without obligation, full details of your 
courses In Radio For Amateurs. 


Mr., Mrs., Miss.Age . 

Address... 


No sales counsellor will call 


..Postcode., 


We can make you the person to whom 
people will look'when they have a radio 
problem. We can help you to become 
an expert in the theory and practice of 
modern radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by taking a 
Stott’s correspondence course. 


Radio For Amateurs Course: 

From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understandby top radio engineers. 

> Amateur Operator’s Certificate: 
Gives you the background knowledge and 
the skills you need to pass thePMGexams 
and get your Certificate of Proficiency. 
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ALL NEW -12 CHANNEL TRANSCEIVER 


The compact CBT-72 ensures superior per¬ 
formance and reliability for every occasion. 
The latest solid state 1C superheterodyne 
circuit, 12-channel crystal control system, all 
23 channel manual tuning, tuned RF stage 


squelch control, AC/DC operation, dual con¬ 
version, mechanical filter and call signal 
system; incorporates Sharp’s unsurpassed 
engineering superiority. Perfect for commer¬ 
cial or personal communications. 



■ EASY-TO-READ SIGNAL RF POWER OUTPUT 
METER. Illuminated signal RF power output level 
meter indicates the input level or output level and 
assures perfect reception and transmission. 

■ CONVENIENT AC/DC OPERATION. Operates on 
car batteries or regular household current, no 
adaptor required. Uses DC 12V plus or minus 
ground mobile battery. 

■ 23-CHANNEL MANUAL TUNING RECEIVER SYS¬ 
TEM. Provides maximum communication flexibility 
and variety. 


■ SENSITIVE RECEPTION AND TRANSMISSION. Full 
variable squelch control provides maximum pulling 
power for picking up the weakest signals. Wide, 
pin-point selectivity with mechanical filter and dual 
conversion system. Modulation boost circuit for 
superior modulation, sensitivity and boosting com¬ 
munication range. Automatic noise limiting and 
squelch control eliminate undesirable disturbances 
such as highline interference, static, etc. 


RECEIVER 

Circuit: Dual conversion with 
tuned RF amplifier, crystal 
controlled, mechanical filter, 
Integrated Circuit, series gate 
noise limiter, adjustable 
squelch and AGC. 

Frequency: Tuning coverage; 
26.965 to 27.255 MHz. Crystal 
frequency incoming signal 
frequency; +4.255 MHz. Crys¬ 
tal tolerance; ±0.005%. 1st 
IF; 4.255 MHz. 2nd IF; 455 
kHz. 12 Channels. 


SPECIFICATIONS 

Sensitivity: 0.5 /x V @ lOdBS 
+ N/N, 1,000 Hz 30% mod. 
Selectivity: 6 dB down @ ± 
2.5kHz, 50 dB down @ ± 10 
kHz. 

AF Output: 3 watts 
TRANSMITTER 

Circuit: Crystal controlled, 2- 
stage RF amplifier with modu¬ 
lation booster circuit, 4-tran¬ 
sistor modulator. 

Final stage DC input: 5 watts. 
Range Booster: Yields high 


average modulation at aver¬ 
age voice levels. 

Frequency: Crystal frequency; 
any 12 channels of 26.965 to 
27.965 MHz. Crystal frequency 
tolerance; ± 0.005% at — 
20°C to + 60°C. 

Power Supply: 240V AC, 12V 
DC. 

Dimensions and Weight: 2%" 

height, 4%" wide, 7" deep, 
6.03 lbs. 

PRICE $178 incl.TAX. 



AVAILABLE FROM: 
SYDNEY PERTH 
67 6011 84988 


OLIMS TRADING CO. PTY. LTD. 

ADELAIDE BRISBANE VICTORIA CANBERRA 
233488 2 9090 42 4236 95 8248 
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advice on the use of tools and instruments. 
Many chapters have detailed exploded 
diagrams of the appropriate appliances, 
with identification of parts, and it is here 
that the similarities between the USA and 
Australian products proves valuable. 

The appliance tester described is a 
simple affair, easily constructed at modest 
cost, and its main functions appear to be 
for continuity testing and current draw. 
No doubt the Authors have established its 
usefulness in field work. 

To sum up, then, this is a book, which 
despite its diminished usefulness in the 
Australian situation, nevertheless can still 
be regarded as being of practical value, 
particularly to established servicemen in 
the radio and television fields who can 
make the necessary adjustments for local 
conditions. On principle, however, we 
could not support the idea of an otherwise 
unskilled person reading the book and 
then setting up in business! Our review 
copy came from Grenville Publishing 
Company Pty Ltd, 401 Pitt Street, Sydney 
2000. (H.A.T.) 

Short-wave listening 

WORLD RADIO AND TELEVISION 
HANDBOOK, 25th Edition, 1971. 
Published in Denmark by World 
Radio and Television Handbook Co 
Ltd. Paper covers, 372 pages size 9 x 
6in. Price $4.60. 

The World Radio and Television 
Handbook will need no introduction to 
short wave listeners. It is the only 
complete reference available of the world’s 
broadcasting and television stations. Its 
contents are revised each year to keep it as 
up to date as possible, and the listings, 
arranged geographically and by frequency, 
cover every medium wave, short wave and 
television station of any significance 
operating in the world. The details under 
each listing include station addresses, 
personalities, frequencies, schedules, news 
broadcasts, program content, interval 
signals, verification policy and numerous 
other items of information to help the 
listener. It is aptly called “A complete 
directory of international radio and 
television”. 

The 1971 edition is smaller by some 28 
pages than the 1970 edition, but the 
reduced size is due to less advertising and 
not to a reduction in information. The 
contents include a table of broadcasts in 
English; 1 DX programs; Esperanto 
programs; details on the organisation of 
the handbook’s contents and how to get 
the most from its pages; international 
broadcasting organisations; and other 
features. A survey of reception conditions 
for 1971, maps of the various areas 
showing time zones and location of major 
broadcasters, a world time chart, radio 
receivers and their distribution, and many 
other such items add to the handbook’s 
usefulness. 

This reviewer met the Editor, J. M. 
Frost in Copenhagen, and can testify to 
his dedication to this task of making the 
handbook as accurate as it is possible. One 
can therefore recommend this 1971 
edition with every assurance that it is the 
book that will bring enjoyment to all radio 
listeners. 

The 1971 Handbook is available in 
Australia from technical book sellers; or 
by post from Arthur Cushen, 212 Earn 
Street, Invercargill, NZ, who is sole agent 
in New Zealand, and who will be pleased 
to send a brochure about the Handbook 
to any reader. (A. Cushen). 


LITERATURE — in brief 

ASTRONICS AUSTRALIA PTY LTD, 
161-173 Sturt Street, South Melbourne, 
Vic 3205, has published a six-page 
newsletter which features and 
concentrates on a few of the Rohde and 
Schwarz range of electronic measuring 
instruments available in Australia through 
Astronics. The range includes: Signal 
generators, a digital multimeter, VHF and 
UHF monitoring receivers, an X-Y 
recorder, a VHF field strength indicator, 
an IC tester, a selective microvoltmeter, 
and a visual display sweep generator. 

CORNING GLASS WORKS, of the 
USA, has published an expanded and 
up-dated four-page data foldei 
(MCA-5.04) which gives block diagrams 
for three suggested applications for the 
Corning television video delay module. 
Applications described are for vertical 
enhancement, drop-out compensation, and 
stop motion. Specifications for the 
modules are provided. The folder notes 
that the modules contain all the circuitry 
required to interface video signals with an 
ultrasonic glass delay medium. Inquiries to 
Corning Glass Works, 12-2 Plaza Bldg, 
Australia Square, Sydney, 2000, or PO 
Box 38, Liverpool, NSW 2170. 

MICRONEWS, December, 1970. The 
newsletter of Fairchild Australia Pty Ltd. 
PO Box 151, Croydon, Vic 3136. 
Contents: uA796, a double balanced 
modulator/demodulator; MuL4100A. 


MuL4100B, 256-bit read/write random 
access memory; MuL4101, three out of six 
decoder/driver; 9214, low power MSI 
quad latch; 9324, MSI 5-bit comparator; 
TTuL/MSI 9305, variable modulo counter; 
LPTTuL/SSI 9L00, low power quad 
2-input NAND gate; LPTTuL/SSI iL04, 
low power hex inverter; TTuL/MSI 9337, 
seven segment decoder/driver; TTuL/MSI 
9350, decade counter; TTuL/MSI 9356, 
4-bit binary counter; Elco mini-Varilok 
contact and Variplate. 


TELECOMMUNICATION JOURNAL, 
Vol 37, Number 12, December, 1970. 
Published by the International 
Telecommunication Union, Place des 
Nations, 1211 Geneve 20, Switzerland. 
Contains the following articles: What the 
CCITT expects of traffic theory, by I. A. 
Newstead and I. Tan ge; Means to an end. 
by B. Y. Nerurkar; Telecommunications 
and technical co-operation in new and 
developing countries, by H. Ruud; Some 
problems of very long telephone 
connection using communication 
satellites, by R. Froom. Under the heading 
of “Ideas and Achievements” are 
described: Tracking satellites at school; 
Higher technical school for 
telecommunications engineers in Spain. 

The section on union activities carries a 
report on technical co-operation in 
telecommunications in 1969 with a wall 
map showing the ITU’s technical 


WHAT EVERY 
EXECUTIVE 
AND ACCOUNTANT 
SHOULD KNOW ABOUT 

COMPUTERS 


— and it doesn't cost much to learn 

If you're in Commerce you cannot ignore Computers—the pacemakers of the 
Seventies. 

Many companies are, in fact, training personnel in programming and information 
production techniques appropriate to their own installations and systems. But first, 
a grounding in Computer Programming and Electronic Data Processing Systems 
is essential. 

This is where B.I.C. can help YOU. 

Our Computer Programming and Electronic Data Processing Courses provide 
forward-thinking Executives and professional Accountants with the basic knowledge 
of how Digital Computers work, how they may be used and of the actual writing 
of computer programs. Data Processing shows the way in which the various tran¬ 
sactions of an organisation can be recorded, accumulated, analysed and used for 
optimum control. 

These low-cost Courses furnish the essential pre-requisite training for more 
advanced studies in Operations Research; Network Planning (PERT — Program 
Evaluation and Review Technique. CPA — Critical Path Analysis); Numerical 
Analysis; Automatic Control Systems and others. 

Send TODAY for FREE comprehensive Handbook giving full details. 


BRITISH INSTITUTE OF CAREERS 

Dept. Q161, 113 Pacific Highway, N. Sydney, N.S.W. 2060. 

Please send me without obligation, your free Handbook on tuition and careers 
in computer programming and E.D.P. Systems. 
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Model ftH-20 $13.95. Postage 50c 


NEW RH (Radio House) RANGE 
OF MULTIMETERS 


20,000 Ohms per Volt DC 

10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kft, 700kO, 7MD 

Decibels. -10 4-22 (at AC/ 
10V) 4-20 4-36 (at AC/ 
50V). Upper frequency limit 
7kc. 

Batteries: Two 1.5V dry cells. 

With Meter Protection $15.00 


Model RH-80 $18.00 Portage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

^ Specifications: 

fr DC Volts. 0.5, 2.5, 10, 50, 

; , ^ 250, 500, 1000 V 

j j X ’ AC Volts. 10, 50, 250, 500, 

I 1000 V 

DC Current: 50uA, 5mA, 
m/m*' 50 mA, 500 mA 

’ Resistance. 5 kO, 50kfl, 

. 500k0, 5 MegO 

Decibels. -10 + 62 lb 
Accuracy. DC±3%, AC 

iSl ±4% (° f ful1 scalc > 

r ^HRSn ISSi Batteries. Two 1.5V dry cells. 
\WHB flHSflw ® Size A A, “Eveready" 915 
'RH JIBS 9 Overload-protected by dual 

iUA silicon diodes. • Mirror scale. 

9 Double-jewelled ±2% 
meter. • ± 1% temperature- 
stabilized film resistors. 


Model RH-55 $20.00 Pottage 50c 


30,000 Ohms per Volt DC 

14.000 Ohms per Volt AC 

SPECIFICATIONS: 

♦DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 

♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db +23 db. 


Model RH-100 $ 39.75 Postage 7Sc 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 

9 Overload Protected by Dual Silicondiodes 9 Double- 
jewelled ^ 2 per cent Meter 9 h-1 per cent Temper¬ 
ature-stabilised Film Resistors ^ Polarity Changeover 
Switch 9 Mirror scale, instruction for operation with 
circuit diagram. 

- SPECIFICATIONS: 

Volts: 0.6, 3, 12, 60, 300, 
600, 1200V (100,000(VV) 

AC Volts: 6. 30, 120, 300, 
1200V (10,000 O/V) 

_ DC Current: 12/xA, 300 /xA, 

6mA, 60mA, 600mA, 

/ ' 12 amps DC and AC Cur¬ 

rent 12 amps. 

- •- - Resistance: 20KQ, 200KD, 

2M0, 20MQ 

M Decibels: —20 to + 17,31,43, 
51, 63. 

Accuracy: DC±3 per cent. 
AC± 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915 


Model RH-80 $25.00 Postage 50c 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 

Resistance: 10 kO, 100 kO, 
1 Megft, 10 MegO 

Decibels. —10 +62'db 
Accuracy: DC±3%, AC± 
4% (of full scale) 

Batteries. Two 1,5 V dry cells. 


Models REMO, -55, 40 are:— 

• Overload-protected by dual silicon diodes 9 Mirror 
scale • Double-jewelled ±2% meter 9 ±1% 

temperature-stabilised film resistor* 


LATEST MODEL 
MICRO RADIO 

7 transistors, uses 1 standard Pen- 
lite battery size 2*in x 2*in. The 
only miniature radio using standard 
batteries (refill battery 10c). Com¬ 
plete with instruction leaflets. 
Pack and post $39.75. 


MEASURING RANGE* 
D.C. Voltage: 6V, 30V, 
150V. 600V (2000 oh im/ 
V). A.C. Voltage: 6V, 
30V, 150V. 600V (2000 
ohma/V). D.C. Current: 
150 mA. Resistance: 0- 
100,000 ohms. Complete 
wltn 1,5 volt battery and 
test lcida. Sire: 2W x 
2H" x m»\ 

Checked, Packed and 
Ported — S9.5S. 
Limited Stock*. 


FLASHLIGHT BALL POINT PEN S-88 

Lights up automatically when pen cover is in position for 
writing. $2.00 posted. 

Bright illumination. Modern shape with silver finish. You 
can write when it is dark. Spare parts available. Two 
batteries 30c. Pen refill 15c. Globes 15c. 


Pocket-rtxe 3V4” x 4t4" x lt4 H . 
Instruction sheet and circuit 
SPECIFICATIONS 
DC Volta 2V4, 10. 50, 250, 1000. 
AC Volta 10, 50, 250, 500, 1000. 
DC Current, .1, 25, 250 M/ampa. 
Resistance, 20K and 2 megohms. 
Decibels, — 20db a + 62db ,7K/c. 
Capacitance, .0001, .01, .0025. .25 


RADIO HOUSE PTY. LTD 


306-308 PITT STREET 61-3832 26-2817 


760 GEORGE STREET SYDNEY. 211-0171 
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co-operation projects throughout the 
world. Also in this section are reports on 
meetings of CCITT Study Groups IV 
(maintenance of the international 
network) and II (telephone operation and 
tariffs). Also reported in the December 
issue are the conference of ministers and 
experts of the UAMPT, the 6th ordinary 
session of CEPT, and a symposium on new 
development in radio-electronics held at 
Varna, Bulgaria. 

TECHNICALITIES, November, 1970. 
A new products magazine published by 
Tecnico Electronics, PO Box ‘ 12, 
Marrickville, NSW 2204. Contents: 
Corning resistors; Signetics integrated 
circuits; Bourns multi-turn 
potentiometers; Bell Hall-pak magnetic 
field sensors; Cooke coaxial switching 
equipment; Elite component preforming 
machine; Del electrostatic precipitator; 
Rustrak recorders; Princeton ratio 
recording system and RIM modules; 
Microwave Systems power measurement 
adaptor: Rapco incremental data logger; 
Pacific scope displays: Simpson digital 
panel meters; Electrosil glass-tin-oxide 
resistors. 

This issue of “Technicalities” also 
includ.es an article “Lightweight, 
High-Volume Electrostatic Precipitator 
Survey Sampler” By Morton Lippmann, 
Hugo J. di Giovanni, Samuel Gravitt and 
Pedro Lilienfeld. Originally published in 
the “American Industrial Hygiene 
Association Journal”, the article describes 
a new instrument manufactured by Del 
Electronics Corporation. 

GENERAL RESISTANCE INC, 500 
Nuber Avenue, Mount Vernon, NY 10550, 
USA, has published a new catalogue 
describing the company’s line of 
Econistors — low-cost precision 
wirewound resistors. The eight page, 4in x 
9in, two colour booklet describes the 
Econistors technically and gives price and 
availability, specifications, power derating 
curves, and other data. 

TEKSCOPE, Vol 2, Number 4. 
Published by Tektronix Inc, USA. 
Contents: Automated measurement 

systems; Some experiences in IC testing; 
Some thoughts from a system builder; 
Hazardous material identification; 
Technique, time measurements to better 
than 1%; Service Scope, troubleshooting 
the 453; Operating on different AC power 
systems. Inquiries to Tektronix Australia 
Pty Ltd, 80 Waterloo Road, North Ryde, 
NSW 2113. 

RCA THYRISTOR CATALOGUE. 
Published by RCA Electronic 
Components, USA. A 24-page publication 
which presents essential data on RCA 
thyristor devices, including triacs, SCRs 
and diacs. The catalogue includes quick 
reference charts, application notes, and 
essential characteristics of the devices. 
Inquiries should be addressed to 
Amalgamated Wireless Valve Co Pty Ltd, 
Private Mail Bag. Ermington, NSW 2115. 

TELECOMMUNICATION JOURNAL, 
Vol 38, No 1, January, 1971. Published by 
th^ International Telecommunication 
Union, Place des Nations, 1211 Geneve 
20, Switzerland. Contents include: The 
introduction of tropospheric scatter 
systems into the network of East Africa, 
by J. B. Shannon. Space monitoring, by H. 
Kusakabe. Telecommunication in 
Greenland, by H. K. Nielsen. Under the 
heading, “Ideas and Achievements”, are: 
COMSAT proposes advanced satellites for 
United States domestic services. A new 
stage in lunar exploration. 
Radio-Television Zagreb. 

The section on “Union Activities” 
carries a report on a meeting of CCITT 
Study Group III (General tariff principles, 
base of telecommunication circuits). 

HARWELL EDUCATION AND 
TRAINING, published by the United 
Kingdom Atomic Energy Authority, 
Harwell Didcot, Berks, England. A folder 
describing the Harwell Education and 
Training centre, with about equal space 
devoted to photographs of the centre and 
its activities and to text describing the 
centre, the facilities, and some seven broad 


classifications with, in some cases, more 
than one course in each. 

The folder also contains a booklet 
giving a detailed description of courses 
available between August, 1970 and 
December, 1971. 

MINIWATT DIGEST, Vol 8 No 4. 
Published by the Miniwatt Electronics 
Division of Philips Industries Ltd, 20 
Herbert St, ^tarmon, NSW 2064. 
Contents: Philips Hendon integrated 
circuit facility. Miniwatt integrated circuit 
type TAA570 TV sound IF amplifier and 
detector. Principles of operation of the 
TAA570. Automatic drawing of masks for 
integrated circuits. 

GUITERMAN COMPANY INC. Suite 
1200, 30 Church Street, New York, NY 
10007, has available, free of charge, a 
35-page catalogue, printed in colour, of 
Vaco solderless terminals and connectors. 
Every Vaco terminal in each of six 
available styles is illustrated in actual size. 
Full specifications are given to simplify 
selection of terminals for specific 
applications. Also listed are Vaco crimping 
tools and other devices for manual and 
production line use. 

NATIONAL BUREAU OF 
STANDARDS, in the USA, has published 
three consumer information booklets 
which are the first of a series intended to 
help the American consumer to be better 
informed about the products involved. 

Fibres and Fabrics provides 
information useful for selection and care 
of fabrics, apparel, furnishing and other 


textile products. It discusses the 
commonly used natural and man-made 
fibres, lists the properties of the fabrics 
made from each type of fibre, and gives 
guidance on handling and care. Price 65c. 

Tires, Their Selection and Care 
provides information helpful in obtaining 
maximum safety, wear and performance 
from motor vehicle tyres. It discusses such 
factors as matching the tyre to driving 
habits, types of road surfaces, loads to be 
carried, maintenance, wear and safety. 
Price 65c. 

Adhesives for Everyday Use describes 
adhesives available and lists their major 
uses. Subjects covered are surface 
preparation, clamping technique and 
drying times. Also included are 
step-by-step instructions with illustrations. 
Price 40c. 

Available from Superintendent of 
Documents, US Government Printing 
Office, Washington, DC 20402. 
Remittances should be in US currency or 
equivalent, and include an additional 25 
per cent for postage. 

NOYES BROS Pty Ltd, Frederick 
Street, St Leonards, NSW, has available a 
brochure describing the technical features 
and applications for the Crompton 
Parkinson KT10 and KT20 direct on-line 
electric motor starters. These starters, 
which provide control of electric motors 
up to 20HP, are part of a range of 
Crompton Parkinson modular starters 
designed and manufactured in Australia by 
Noyes Bros. The brochure is available free 
by writing to AAM, Noyes Bros Pty Ltd, 
Box 1587, GPO, Sydney 2001, or from 
branch offices of the company. ■ 



Start to think positively about improving 
yourself now; getting a better job; earning 
more money. .You too should own your own 
home; your own car; have everything you 
want. The key to all this training and educa¬ 
tion is within your capabilities. 

THE ANSWER: International Correspondence 
Schools can help you get this training. I.C.S. 
can train you at home, in your own time, for 
a career in the job of your choice. 

WHAT KIND OF JOB DO YOU WANT? 
Perhaps you’d like to be a writer, journalist 
or become an advertising executive. If you like 
meeting people, then perhaps you would make 
a good salesman,.sales manager or marketing 
executive. Perhaps you like to build? You 
could become a foreman, builder or engineer 

YOUR FUTURE CAREER 

Water-Colour Painting 
Caricature—Cartoons 
Showcards—Tickets 
Signwriting 
Professional Writers 
Short Story Writing 
Freelance Journalism 
Script Writing 

Interior Secorating 
Home Dressmaking 
Pattern Drafting 
Hostess—Entertaining 
Etiquette 

Foreign Languages 
English—Maths. 

General Education 
Nurses Entrance 
Police Entrance 
Building Trades 


Accountancy 
Secretarial 
Cost Accountancy 
All Public Exams. 
Bookkeeping 
Small Business Owners 
Office Management 
Club Administration 
Shorthand-typing 
Modern Supervision 
Hotel-Motel Management 
Retail Merchandising 
ISME Marketing Exams. 
Sales Management 
Salesmanship 
Window Display 
Advertising Exams. 
Copywriting 
Commercial Art 
Painting in Oils 



electronics expert, or TV-radio repair spec¬ 
ialist. These are highly paid jobs. Jobs that 
are-within your reach through I.C.S. training. 
OVER 236 I.C.S. COURSES. There are over 
236 I.C.S. Home Study Courses — one of 
them will undoubtedly cover the business you 
are now in or can help you break into an 
entirely new field. An I.C.S. Home Study 
Course can train you for the qualifying exam¬ 
inations in many professions. 

ACT NOW1 Opportunities are everywhere — 
but you must be trained. Over 8 million 
people have enrolled with I.C.S. throughout 
the world. Take the first step now — fill in 
the coupon below and we will send you a 
FREE book about the I.C.S. course that suits 
your needs. 


COULD BE LISTED HERE 


Draughtsmanship 
(Mech., Arch., Elect., etc.) 
Carpentry & Joinery 
Heating—Ventilation 
Air Conditioning 
Plumbing 

Estimating & Quantities 
Concrete & Struct. Eng. 
Surveying & Mapping 
Highway Engineering 
Clerk of Works 
Business Letters 
Civil Engineering 
I.A.M.E. Exams. 


Refrigeration 
Motor Mechanics 
Farm Machinery 
Diesels 

Driver's Maintenance 
Electronics 


TV & Radio Servicing 
or Engineering 
Welding—Gas & Elect. 
Jig & Tool Design 
Eng. Drivers Exams. 
Industrial Chemistry 
Plastics 

Soft Drink Mnfg. 
Psychology 

Industrial Management 
Business Management 
Computer Programming • 
Maths for Engineers 
Production Engineering 
Small-Boat Sailing 
Boiler Attendant 
Decimal Currency 
Mercantile Agents 



;.-.. 

Examination Coaching 
Special Tuition Avail¬ 
able for ALL Exams., 
including: MATRICU¬ 
LATION, SCHOOL CER¬ 
TIFICATE, LEAVING, 

UNI ENTRANCE INST. 

OF SALES ADVERTISING 
INST. OF AUST. 

SOC. OF ACCOUNTANTS, 
INST. BUSINESS 
ADMINISTRATION 

INST. OF SECRETARIES. 

—I jjPpL'V International Correspondence Schools. 

Dept. 695—400 Pacific H’way,.Crow’s Nest, N.S.W. 

Tel. 43 2121. Branches* all States and New Zealand. 

Send me FREE book on. 

Name (Mr., Mrs., Miss) .Age. 

ALL CAPITAL LETTERS PLEASE 

Address. 

Occupation.Phone. 
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AMATEUR BAND 
NEWS AND NOTE 



i! 


A rather unique Australian 
Project: "Camp Technology" 


1 The only project of its kind in Australia, providing facilities for 
young people to study several facets of modern technology while 
also enjoying the social activities of a holiday camp. 

by PIERCE HEALY, VK2APQ 


In several overseas countries there are a 
number of organisations providing 
residential camps with facilities for those 
attending to study modern technologies. 
In many instances these have been 
operating for quite a number of years. 
However Camp Technology is the only 
organisation of its kind in Australia. 

The camp is sponsored by the 
Inter-School Christian Fellowship and has 
just completed its seventh successive year 
of activities. The camp is held at “The 
Grange”, the ISCF property located at 
Mount Victoria in the Blue Mountains to 
the west of Sydney, NSW. 

Each year, junior, intermediate and 
senior camps are held over the Christmas 
holiday period, catering for boys from 
first to sixth form standard. Girls from the 
fourth to sixth form standard are included 
in the senior level camp. 

The organisers emphasise that Camp 
Technology caters for anyone interested in 
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YENNORA 
SCRAP YARD 


LOT I. WHITTAKER ST., 
YENNORA 2161. 
PHONE 632 9575. 



electronics or photography. Beginners in 
every age group, as well as those with 
some experience, and whether attending 
either a state or private school are eligible 
to attend the camp. 

The 1970-1971 camp was the first held 
on co-educational lines for senior students 
and was attended by thirty boys and four 
girls. The camp was under the direction of 
Reverend Rob Hockley, who is a qualified 
electronics engineer. 

The following details of the senior 
Co-Ed camp, received from Philip 
Nicholson, VK2BNI, give some interesting 
facts on the work done by students. 

The nine day camp was divided into 


A senior girl camper 
operating the 
PDP-8/L “mini ” 
computer , loaned 
to the camp by 
Digital Equipment 
(Aust) Pty Ltd. 



Two of the junior campers at 
work, wiring a project. 


ratio bridge and a very elaborate rhythm 
box, designed by one of the club leaders 
using ICs. There was also the opportunity 
for some students to use the test 
equipment to complete projects they had 
begun at home. Among these were solid 
state stereo amplifiers. 

Another unit available at the recent 
camp was a PDP-8/L digital computer, 
that was kindly loaned to the camp by 



three “technical sessions”. During these 
sessions the students had a wide range of 
activities from which to choose. Six 
members each built for themselves a 
10-watt solid state high quality amplifier 
from parts available to them at the camp. 
The units were fully tested before being 
taken home. 

The facilities of the workshop available 
to students includes those for etching and 
drilling printed circuit boards, enabling 
those wishing to do so, to construct many 
other units. Among these were audio 
oscillators, electronic drums, six and two 
metre VHF converters, a standing wave 


Digital Equipment Australia Pty Ltd. This 
gesture was very much appreciated by 
both the camp leaders and students alike. 
Much was learned about the operation of 
digital computers and the way they allow 
many problems to be readily solved. 

Youth Radio Club Scheme courses 
were also held. Several small projects such 
as radio receivers and amplifiers were 
constructed, as required in the practical 
work section of the YRCS courses. At the 
end of the camp, YRCS examinations 
were held and those who participated are 
now awaiting the results of their efforts. 

At the senior camp there were six 


umiiiiiimiuiiHiimiumimiiiiimmiiiitint'i 
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Radio clubs and other organisations, as well as individual amateur operators, are 
cordially invited to submit news and notes of their activities for inclusion in these 
columns. Photographs will be published when of sufficient general interest, and 
where space permits. All material should be sent direct to Pierce Healy at 69 
Taylor Street, Bankstown, NSW, 2200. 
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licensed amateur operators present, four 

of whom were still attending school. 

Among the operators were:- 

Allan Nutt VK9AN 

Steve Riley VK2BSI 

Geoff May VK2ZKM 

Philip Nicholson VK2BNI 

Eric Warren VK2UZ 

This enabled the Camp Technology 
station VK2BCT to operate on the air 
daily, and over 120 contacts were made 
during the period of the camp. 

At 2 pm on New Year’s Eve it was 
decided to try and make the remaining 82 
contacts required for the WIA Captain 
Cook Centenary Award. However, at 
midnight they were still short of the award 
target, although 65 contacts had been 
made. The operators say they had a lot of 
enjoyment, despite this minor setback. 

The station equipment consisted of a 
Swan 350 transceiver, a three element 
rotary beam on 14MHz, a 7.00MHz dipole 
and a long wire antenna. Audio equipment 
used for entertainment purposes included 
tape recorders, record players, amplifiers, 
a record cutting lathe and an audio-visual 



Success! A camper tests his 
completed crystal set. 


unit using an automatic projector 
controlled by a tape recorder. For a camp 
concert a mock radio program was 
produced using the equipment mentioned. 

The cellars at “The Grange” are used as 
darkrooms for the photography sessions. 
Here students learn and practice 
developing and printing. 

This year a novel gadget was used to 
give some spectacular photographic 
effects. The device employed a thyristor 
to trigger a flash unit from a burst of 
sound. Pictures of a balloon collapsing 
when struck by a dart were quite 
impressive. 

The candid camera shots illustrating 
some of the students engrossed in their 
projects gives some idea of the quality of 
the work produced by the photography 
group. 

A very pleasant evening was spent with 
Reverend Rob Hockley, a director of 
Camp Technology, discussing various 
aspects of the activities and the objects of 
the project. 

It is Rev Hockley’s ambition to 
establish something similar to that 
available once a year at “The Grange”, but 
located closer to Sydney. There, activities 
would be maintained on an all the year 
round basis, with a full-time staff. 

Already several possible sites have been 
inspected and several persons have 
expressed their willingness to assist in 
raising the necessary finance required. As 
yet no approach has been made to 
industrial organisations to find whether 
support might be forthcoming for such a 
project. The electronics industry would 
surely benefit to a considerable extent 
from such a project, which would provide 
a basically sound initial training ground 
for those who in their formative years 


Bring in 
the whole 
wide world 




with the 


□©ALLY 



Communications Receiver 



SW/CW/SSB/AM 





Transistorised. 

4 Bands 

240V AC 

All solid 

or 12V DC 

state 

.535 to 30 MHz 
(includes Broadcast) 

operation 


This is the BIG performance set that obso- 
letes tube receivers ... a professional¬ 
looking set that appeals to amateurs and 
short wave listeners alike. The DX150A gives 
long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully 
transistorised—all solid state—no warm¬ 
up delays; the DX 150 will run on dry 
cells if current fails or is not available; 
will operate from a car’s cigarette lighter 
or any 12V DC service. A 240V AC power 
supply is also built in. Over 30 semi¬ 
conductors—product detector for SSB/CW, 
plus fast and slow AVC—variable pitch 
BF0—illuminated electrical bandspread, 
fully calibrated for amateur bands—cas¬ 
cade RF stage—ANL for RF and AF— 
zener stabilised—0TL audio—illuminated 
“S” meter—built-in monitor speaker plus 
front panel jack for external (optional) 
matching speaker. 


Realistic Performance 
Realistic Price 

$234-20 

Attractive silver extruded front panel, solid 
metal knobs, grey metal cabinet, size 
14 *" x 9i" x 6*'\ 


CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

Please forward free illustrated literature and 
specifications on Realistic. 

Name. 

Address. 




(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, 2069 . 
Cables and Telegraphic Address: ‘WESTELEC,’ 

mmmmmMMomaa Sydney. Phone: 40 1212 tmmammmmmam 
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Famous I 
200 H Model 

20.000 ■VSI 

OHMS HVJ 
MULTIMETERS «SB»prfP 
$9.75 Illllff/mt 

P & P 50c 

Extremely sensitive 20,000 ohms 
complete with full instructions 
and probes with overload protection 
RANGES:— D.C. VOLTAGE: 5-25- 
50*250*500*2.5K (20,000 ohms per 
volt). A.C. VOLTAdE: 10-50-100- 
500-1000 volts (10,000 ohms per 
volt). D.C. CURRENT: 0,50 uA, 
0*2.5 MA. 0*250 MA. RESISTANCE: 
0-6K, 0-6mg. (300 ohm and 30K 
at centre scale). CAPACITANCE: 
10 uuF to .001 uF. .001 uF to 
luF, DECIBELS* -20 to 4-22DB 


ELECTRO* 

MECHANICAL COUNTERS—$1.75 

Post 60c. Ultra modern miniature 
‘ style, precision made units read¬ 
ing 0-9999. Fitted with 300 ohm. 
coil. Size overall only 32” long 
x 2" square. In excellent guar- 
anteed condition. For 12V or 24V 
use. 


BranU Netf 40-Piece 

TAP & DIE Sets $10.50 

Freight $1.50. 40-piece stock and 
dies covering the full range S.A.E. 
and WHIT, in the one box. TUNG¬ 
STEN STEELV8 , ^i , . , Complete with 
dies, stock, tap wrench, tap 
holder, pitch gauge, driver — 
in strong metal case. A bargain 
i price. 


Brand New “Pocket Tester" 

MULTIMETERS $6.95* 

Post 25c. Brand new circuit tester 
with high sensitivity and rug¬ 
gedly built for checking any 
electric apparatus; and truck 
ignitions, motors, shorts, broken 
leads, etc. Measures all voltages 
to 1,000 volts A.C. and D.C. . . . 
D.C. current (amps.) resistance, 
etc. Complete with full instruc- 


BRAND NEW 
Famous English Automatic 
GARRARD RECORD 
CHANGER — $29,50 

p. I p. SI.50. Usually$62 
Quality checked by Garrard. 

automatic record 
changer and player wired for 
$ter«o. Latest 240V 1970 

model just released. Takes 
all size records 45’s, )0" and 
12°—up to 9 records at. a 
time. Features many refine¬ 
ments: 4 speed laboratory 

series • motor, adjustment for 
pick-up height, adustment for 
stylus pressure, etc. 


DOUBLE 

EARPHONES 

$1.65 

P. and P. 45c -T®** ** 

Famous English make. Suberb for 
crystal sets, transmitters/receivers, 
silent radio and TV Listening, etc., 
Complete with long lead. New double 
earphones with microphone has press 
to talk switch. $2.40, P. and P. 60c. 


Huge purchase 
from liquidation of 
Famous manufacturer. 


PICK-UP cartridges with STYLUS. 

Currant issue to fit "Garrerd" olayer. 
GP 91-2. Mono Crystal Sapphire 
STEREO COMPATIBLE, usually 16- 
now $2.50. GP 93-1 stereo Crystal 
Sapphire, usually $7.55—now only 
$3.50. GP 931 stereo Crystal Dia¬ 
mond, • usually $8—now only $4.50. 
GP 94-1 stereo Ceramic Diamond, 
usually $9—now only $5.50. Cart¬ 
ridges sold separately, fit nearly all 
make players. 


MODEL 
MOTOR 
& GEAR 
TRAIN 


P. A p. $1.25 

First Aust. release — totally en¬ 
capsulated 12 volt 2 amp. Trickle. 
Chargers. Mount permanently in 
vehicle or boat. 12 months guaran¬ 
tee fully approved by S.E.C. $18.50. 
A must for all automatic vehicles, 
absolutely no fire risk. Impervious 
to all weather conditions. 


$1.65, P. and P. 25c. powerful per* 
manent magnet model motor in 
steel chassis, with all metal Lng* 
lish reduction gear train, produces 
considerable torque, operating 
voltage li to 41 volts DC (torch 
batteries), final drive speed 
approx. 100 r.p.m. at 11 volts. 
Size 4" x 21" x 12" high, brand 
new, originally designed for Mec¬ 
cano products. 


Fantastic purchase of “MYLAR" 
professional recording, computer 
tape (the best money can buy). 
Famous 3-name brand (one we 
can't mention due to huge price 
reduction). Silicone -lubrication. 
Suits all tape recorders, hi-fi , 
and stereo. Selling well under 
half price. ABSOLUTELY BRAND NEW 

- 3 “ and 10 cont * 

P 7". 20 cents 

3 M 225'. .65c 

5" 600' ....$1.75 

7" 1200' $2.95 


4 Transistor, 

3 Watt Output 

AUDIO AMPLIFIERS 

current production, 
brand new In cartons, complete 
with instructions. Specially 

designed to provide a com¬ 
plete and reliable basic unit 
for portable gramophones, 
radios, Intercoms, tape record¬ 
ers, P.A. systems, * etc. Latest 
printed circuit design suitable 
for 3 to 15 ohm speakers. 
For use with 9v. transistor 
radio battery. Frequency re¬ 
sponse 150-10,000 c-s. A pair 
are ideal for stereo. Size 
only 3" X 2". p. and o 25c 


Fantastic New Item! p. t p. 10c 

PEN TELESCOPE $1.95 

10-Power pocket telescopes. 4J” 
closed: 8” long extended. Very 
clear image. Has clip for pocket. 
Closed,can also be used as a 50- 
Power microscope. Post free. 

Use also for inspecting record 
stylus 

ANTENNAE RODS — 69c post 10c. 
6 Section telescopic, chromed 
brass, fits most transistor radios, 
extends from 5i” to 27", female 
threaded base. 


&-P25c *W/ aKI*! 

MORSE* KEYS $1.45 

Adjustable, beautifully made for 
British Army, new. 

BUZZERS 1.5V. TO 3V.. 65c. 


CIRCUIT 


BREAKERS 


WP* No. 049 

Totally enclosed type in Oiecast hous¬ 
ing. Fitted with twin solenoids and 
adjustable contacts, intended for 
operation at 12, 24, 32 volts D.C. 85 
and 150 amps. Brand new $5.50 
p. and p. 75c. Specify 85A or 15, * 


INDUCTION MICROPHONES 
Will pick up sound waves from a 
distance. Has suction cap, long 
cord and plug for tape recorder, 
etc. Sticks to wall or case of tele¬ 
phone for recording speech. $1.25. 

Post 10c. 




f5F‘ BiiMll 

famous computtr manufacturer. 
Each board comprises a minimum 
4 transistors and up to 6 transistors, 
plus host of resistors, diodes, capa- 
citators, inductors, etc. Transistors 
are NPN A PNP germanium type 
T05 & T018 for R.F., audio, hi¬ 
spid switching, etc. 100‘s of uses. 
Sice of board 2f x 4“. 4 boards 
with minimum of 16 transistors 
$1.50 post 20c. 

8 Boards with minimum of 32 trans¬ 
istors $2.75 , post 25c. 

16 Boards with minimum of 64 
transistors $4.95, post 60c 


Magnificent *** 

"Cutler Hammer" 

TOGGLE SWITCHES 

Post pack 10c). 4-Pole, 3-way (3 
position) panel switches (centre 
off). Handles 10 amps, at 12 or 
24/32 volts D.C. Ideal for panels, 
control boards, 75c. 


NIFE BATTERIES—95c 

(Pack, despatch and post 20c ea.) 
Brand new! Nickel iron, spill- 
proof, leak-proof cells— 

Lasts forever, 4 A.H.,1.2 volts. 
Sizes 31" x 21" x 1". Couple 
together for any voltage— 
superb for spotlights, lamps, 
bells, flash eouipment. etc. 

Set of 10 gives 12 volts 4 A.H. 
$7.95 (Pack post $1); Set of 5 for 
6 volts. 3.95 (Pack post 75c). 


r£ -—' 
RECORDING 

Top quality Philips type cassettes 
by famous maker sells at half 
price. Individually packed in 
plastic library box. C60 (60 min. 
recording time), $1.45: C90 (90 
min. recording time), $1.95. 

C120 (2 hours) $2.75. 


Q STEREO 
HEADSETS 
$ 8 .50, 

P. and P. 60 c. 

Beautifully made and top quality, 
complete with jack plug. 8 Ohm 
frequency range 50 to 40.000 cps, 
sensitivity 118 DB. Usually sells 
at $17. Fantastic realism of pure 
stereo sound. 


Pack, Despatch and Freight, 75c 

For 6v. & 12v. use. * Ideal for 
trucks, etc. Made by "GENTS 
of Leicester" for British Army. 
Housed in strong metal case. 
Have 4" gong. Use as truck 
burglar alarm, warning alarm 
for brakes, etc. Units brand 
new in sealed carton . Size 
overall 8" x A". Wt. 7 lbs. 


A.C. FAN $ 2.95 \ 

Post 60 c. 1 

Small but very 
powerful 240y. 
mains motor by ( vgfearsss 
"VARLEY" 

Engfand. With 5J" fif W 
3 bfade fan, ideal forT^^^ 
coolino equipment or as * 
extractor fan. Self-aligning 
bearings, silent | but very 
efficient. Mounts from back 
or front. Brand new. Motor 
separate $ 2 . 41 , Post 60c. 


L2 VOLT D.C. FAN 
V\ $2.85 

Made iir-J England has 5“ 3 blade 
plastic fart. Bargain. Motor is re¬ 
versible for blowing or extracting air. 
adjustable rheostat to control RPM 
49c. _ 


GALVANOMETERS (ohm Meters) 

$4.50 (Pack, pdst $1) 
Originally for testing line circuits 
for gelignite charges. Checks to 
determine if breaks in the lines 
occur. Meter is housed in carrying 
cast with batttry compartment. 


ENGLISH NEON TESTERS 


Magnetic Relay 

Single contact nor- 
malty open con- 

tinuously rated at 20 amps., for 12, 
24, 32 volts, coil resistance 255 
ohms, size 4“ x If x 2“ for horns, 


4 for 80c - <r . - t - -<fcc=g> p g c 
Voltage tester for 180 to 300v. A.C. 
Complete with inbuilt resistor and 
flexible leads with prods. Glows on 
contact. Also ideal for panels, etc. 
Special price for quantity. Us. 95c ea 


0-10 amp. D.C. m 
meters. English $1. 
Rugged construction. 


WRITE FOR FREE GENERAL 
CATALOGUE 


TRENT “PlONFf R 
Brand new in cartons. 


Hi Fi SPEAKERS 
1970 models, 
these beautifully mado superb speakers 

«re selling at 1 /3rd of usual price. 

Voire Coil 12“ 

lmpedehce 8 ohms 

Nominal 

Power 40 watt 

Frequency 

Response 70-5000 c/s 
Sensitivity I0??dh / watt 


HALF PRICE SPECIAL 
HI-FI RECORDING TAPE 
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have shown more than average interest in 
electronics. The project thus has a degree 
of merit that should not be overlooked. 

For further information on Camp 
Technology or to make application for 
enrolment at the 1971-1972 series, 
interested readers and others should 
contact:- 
John Wightman 
72 Wolli Avenue, 

Earlwood, NSW 2206. 

Telephone (Sydney) 78-6795. 

JAMBOREE-ON-THE-AIR 

A copy of the official report on the 
participation of Australian Boy Scouts and 
amateur radio stations in the 13th 
Jamboree-on-the-Air held in October 1970 
has been received, and contains some 
interesting facts about the event. The 
report has been presented by the National 
Organiser, Commissioner Noel Lynch. 

All Branch organisers paid tribute to 
the assistance they received from amateur 
radio operators in their particular State, 
also the publicity given to the event by the 
Wireless Institute of Australia and the 
Australian news media in general. 
Appreciation was expressed for the 
co-operation received from the Controller 
of the Radio Branch, Postmaster-General’s 
Department, Mr H. Young. Both Mr 
Young and his predecessor Mr Carroll have 
given their blessing for Australian Scouts 
to speak over the air from amateur radio 
stations. Unfortunately there are still a 
number of countries where the 
administration controlling the operation 
of amateur stations will not permit 
persons other than the operator to talk 
over the air. 

A statistical summary with the 1969 
figures as a comparison showed an overall 
increase in activity in the 1970 figures. 
Four hundred and thirty-seven amateur 
stations took part, and a total of 4,432 
Australian and 1150 overseas contacts 
were recorded, More than 10,000 
members of the Boy Scouts and Girl 
Guide Associations participated. In 
addition there were 2,000 ‘lay visitors’ to 
the various stations. All told 581 scout 
groups and 187 guide companies 
participated. 

One interesting comment in Noel 
Lynch’s report is the fact that the Boy 
Scout Association is gaining Scouters from 
the ranks of amateur radio operators who 
have come in contact with the Scouting 
movement through participating in the 
Jamboree-on-the-Air. On the other hand 
Scouters who have found an interest in 
amateur radio have joined the ranks of 
amateur radio operators. 

Plans are also mentioned for the 14th 
Jamboree-on-the-Air to be held later this 
year. 

REGION 1 NEWS 

The December issue of the IARU 
Region 1 News contains quite a lot of 
interesting and informative facts on the 
activities of many European societies. The 
editor, Roy Stevens, G2BVN, is to be 
congratulated on the job done in 
producing such a well set out publication. 

In a report on the Executive 
Committee meeting held at The Hague, 
note is made that further consideration 
was given to the revision of the 
International Amateur Radio Union 
Constitution. Bob Denniston, WDX, the 
President of the IARU, who was in 
attendance at one of the sessions of the 
Committee meeting, was asked to consider 
certain aspects of the proposals. 

A great deal of support has been given 
to the proposals, in relation to the Space 
Frequency Conference to be held in 
Geneva later this year, as agreed by IARU 
Region 1 societies. Further liaison work 


was being undertaken to gain the support 
of the various administrations who have 
not as yet indicated that they are prepared 
to give their complete support to these 
proposals. 

The objective of the Region 1 Division 
of the IARU is to secure acceptance of 
amateur space communication on both 
exclusive amateur allocations and shared 
bands. Operations on shared bands would 
be subject to telecommand facilities being 
provided and to non-interference with 
other services. 

In urging member societies to carry out 
liaison work with their administrations, 
the committee made this observation - 
“Remember .... the 1971 Conference 
will determine the pattern of our activity 
for the next 10 years”. 

VERON - 25TH ANNIVERSARY 

The Dutch national society, VERON, 
celebrated 25 years of service to the radio 
amateur at a “Day of the Amateur” 
function held on 15th November 1970 at 
Philips Recreation Centre at Eindhoven. 

After opening speeches by the 
President of VERON, A. H. J. Claessen, 
PA0CLA, and the President of the 
Eindhoven club, members heard a lecture 
by Dr J. A. Saxton, president of the Radio 
Society of Great Britain, entitled 
“Amateur Radio and Propagation 
Research”. 

Dr Saxton, who is Director of the UK 
Radio and Space Research Station, spoke 
of the past achievements of amateurs in 
the field of propagation research. He 
emphasised the need for continuing 
vigorous work in the future. 

After trophies had been presented to 
contest winners, there was a series of 
technical talks. Nearly 300 members 
attended during the day and the success of 
the meeting was assisted by the excellent 
facilities of the Philips Centre. Among the 
visitors who attended wer ON4VY, 
Councillor-General of the UBA, Belgium, 
national society; ON4ZN, UBA, VHF 
manager and Roy Stevens, G2BVN, 
secretary of Region 1. 


POLAND 

The 40th Jubilee of Polski Zwiazek 
Krotkofalowcaw (PZK), the Polish 
National radio society, on 25th October 
1970 was the opportunity for many 
valuable contacts between the Secretary of 
Region 1 and representatives of societies 
of the socialist countries. 

Among those present from IARU 
Member Societies were: 

Bulgaria P.M. Popov LZ1PM 

Hungary K. Pal HA5CG 

USSR N. A. Kazansky UA3AF 

Roumania Ing. G. Graiou Y03RF 

The Minister of Telecommunications 
of the Peoples’ Republic, Dr Edward 
Kowalcz, received visitors at the Ministry 
and also attended the Jubilee Session 
which was held under the chairmanship of 
Brig General L. Kolatkowski, SP5PZ. the 
president of PZK. 

During his visit to Warsaw the 
Secretary of Region 1, Roy Stevens, 
G2BVN, was shown every courtesy and 
made a short address to the Jubilee 

PRINTED CIRCUITS! 
YES! 

Now available in Brisbane 

/# One off or quantity 

• Specialising in Electronics Aust. 
projects 

• Single and double sided 

• Plating of all metals, gold, silver 
etc. 

• Glass epoxy 

• Paper phenolic 

CALL OR PHONE FOR YOUR 
REQUIREMENTS 

WALTON TRENT 
Electronic Developments 
8 Stark St, Dorrington, 
BRISBANE 4060. 

Phone 38 5275 


WAYNE COMMUNICATION 
ELECTRONICS 

757 GUnforrie Road, Hawthorn, Victoria 3122. 
Phone 81 2818 

Coaxial Cable R.G. 217/U 50 Ohm. 

Low Los* Ideal for 432 Mlz. or 1296 Mlz. 

Attenuation 1.4db. per 100' at 100 Mlz. 5.5db. per 100' 
at lGhz. 

30c per yard. 

Bendix Raib Receiver 

150 Khz. - 15 Mlz. in 6 Bands. 

Inbuilt B.F.O. A.G.C, Switched 

Sensivity 2uV. Power Requirements 12v at 1.5A Heaters 
225v DC at 70 mA H.T. 

In Original Condition with Circuit 

$50.00 

New Tran»formers. 

240v Primary 14 volt. 5 Amp. Sec. $5 
240v Primary 22v 4 A. Sec. $5 
240v Primary 3,6,9, I2v 2 A. Sec. $4 
240v Primary 17v 2 A. Sec. $3.20 

SIEMENS RELAYS Plug-in type with Base 
1250 Ohm. coll. 4 sets change-over. 

Contracts $2.50 each. 


ELECTRONICS Australia , March , 1971 


151 










I**** AkkAkAkk AAA A rk AAA A A AA AAAAAAAA A AA AAAAAAIr AA-kirk AA A ft** * ** *** * ** **** * * **** ******** ft* A * ***** ** * ** * *** A * * * * *** A* * ****** * ** 


★**********A* **** ** A*** ** **A**AA*** * A*i** * ******** ****»* * ****** * ***** * * ******* 


PL AYM ASTER 128 



As featured in “E.A.” Jan. ’70. A high 
performance Stereo Amp. 60W. RMS per 
channel. Complete kit now available for 
S89.95. Post $2.00. 



$49.50 


E. A. OCTOBER 3W 
STEREO AMPLIFIER 

Complete kit as per Oct. ’70 Electronics 
Australia. Uses SL403A I.C. Excellent per¬ 
former. See above issue for specifications. 
$49.50 
Post $1.00 

115 CONTROL UNIT 
Stereo 

$7.95 





As featured in “E.A.” April ’67. High 
efficiency circuit using FET Input impedance 
1.5M at 100Hz for all inputs. 22V operation. 
4 transistors. 3dB FREQUENCY LIMITS: 
25Hz and 24KHz. Bass control 13dB boost 
and 20dB cut at 30Hz; Treble control lldB 
boost and 12dB cut at lOKHz. Price $7.95. 
Post 30c. Pots extra $4.60. (3 x Dual Gang 
and 1 x single type.) 

$6.35 



POWER SUPPLY KIT 1A 

Comprises power transformer with sec. 
tappings at 6.3v, 7.5v, 8.5v, 9.5v 12v and 

15v at 1 amp. Bridge rectifier, filter capa¬ 
citor. 20C0uf/25v. Instructions, etc. $6.35. 
(Postage 50c) 

$5.30 



IW RMS AUDIO AMP 

(Employs TAA300 I.C.) 

Complete with printed circuit board and 
associated components. Output impedance: 
8 ohms. 9V operation input sen: 2.5 mV 
includes connection data and guarantee. 
Kit form: $5.30; Wired $5.80. 

$5.95 



3W RMS AMP KIT 

Employs 4 transistors, circuit is one channel 
of 3 plus stereo amp—E.A. Sept ’69. 8 ohm 
output impedance gives full 3W with 
150mA input. Outstanding performance. 
Kit complete to last item, inc, P.C. board. 
Special prices: 

SINGLE CHANNEL, as illustrated . $5.95 

STEREO VERSION.$11.80 

WIRED and TESTED: Mono .. .. $6.95 

Stereo.$12.80 

POWER SUPPLY TO SUIT, $6.35 
(Postage on above units, 50c) 

$19.60 



10 PLUS 10 AMP KIT 

As featured in E.A., April, 1969. Kit 
contains complete power amplifier. Gives 
full 10W. RMS per channel into 8 ohm 
speakers. 28V supply. 

SPECIAL PRICES; 

Mono, $9.85; Wired and Tested, $10.85; 
Stereo, $19.60; Wired and Tested, $21.00; 

Power Supply to suit, $9.15. 
Pre-Amp to suit, employing bass and treble 

controls, balance, etc.$10.73 

(Postage 50c on all above units.) 


BSR TURNTABLES 



MA65 TURNTABLE 


$44.50 
(Post $2.00) 


Complete with diamond stylus ceramic type 
Cl. Unit has tone arm ana incorporates cue 
pause lever, automatic lock bias compensa¬ 
tor. and stylus pressure adjustment. 

Teak case to salt $9.95. Pot $200. 

MAGNETIC PRE-AMP KIT 


$6.50 


As featured in Oct. *65 “E.A.” Uses 6 
silicon transistors. Full R.I.A.A. or C.C.I.R. 
equalisation is provided. Output 2V P-P. 
Input Sensitivity 2mV. 9V operation. Full 
kit, $6.50. Post 30c. 

STEREO HEADPHONES 

o 

sr 

8 ohm. Wide Range. 

20-18 KHz 
$5.90. Post 30c. 



MA70 TURNTABLE 

(Post $2.00) 



Teak Case to suit, $9.95. Port $1.00. 

Same as MA65, only has dual voltage, 4 
Pole Motor. Calibrated stylus pressure 
control. Complete with BSR Cl Ceramic 
Cartridge; $49.98. With G800 Magnetic 
Cartridge: $55.90. Teak Case to suit, $9.95, 
Post, $1.00. 

MA75 TURNTABLE 

(Port $2.00) 



A really professional unit. Extra facilities 
over the MA65: 11” CAST turntable, coun¬ 
terbalanced, 4 pole motor, calibrated stylus 
pressure control, Muting switch, ‘Plop’ filter. 
WITHOUT CARTRIDGE .. .. $54.54 

WITH BSR Cl CERAMIC CART. $56.45 
WITH G800 MAGNETIC CART .. $64.34 

TEAK CASE TO SUIT. $9.95 

_(Post $1.09)_ 

RESISTOR PACK 

Pack 56: Contains 3 resistors of 57 values 
between 10 ohms and 1M totalling 171. All 
5 p.c. types, 1/4W $4.75; 1/2W $4.84. 


IT IS IMPOSSIBLE... 

To list our complete range of components and equipment on this page. If you live in 
Sydney, drop in and meet us in our Sales Dept, (address below) for fast, efficient 
service by trained staff. No parking problems. Country and interstate clients may obtain 
our FREE catalogue (see below). 


GENERAL PARTS 

Alligator Clips, red or black .. 
Bezels, miniature, with 6.3V fil .. 
BATTERY CLIP, 9V, 216 .. .. 

BATTERY HOLDER to take 4 pen- 

light cells. 

CRYSTAL EARPIECES, with cord 
TUNING CAP, solid dielectric, 2 


gang . 

2.5 mH R.F. choke. 

FERRITE RODS, 6in long, Hin 

diameter. 

ROTARY SWITCHES, 3 x 3 pole 

Rubber Feet, tapered. 

GROMMETS, mixed bag of 1 doz. 
SOLDER, resin core .. .. per yd. 
SLIDE SWITCHES, 2-position .. 

PRE-SET pots, all values. 

CERAMIC FILTER SFD-455B 
CERAMIC FILTER SFB-455A 
HOOK-UP WIRE various colours 
SPEAKER LEAD, figure eight .. 

TAG STRIPS, 10 lug. 

KNOBS, black plastic pointer 
FUSE HOLDERS, panel mount .. 
FUSE HOLDERS, Chassis mount . 

FUSES to suit above. 

BRIDGE RECT. 20V at 1 amp .. 


15c ea. 
50c ea. 
10c ea. 

40c ea. 
55c ea. 

95c ea. 
65c ea. 

55c ea, 
$ 1.20 
40c doz. 
25c 
15c 

16c ea. 
15c ea. 
$1.00 
70c ea. 
4c yd. 
10c yd. 
10c ea. 
10c ea. 
45c ea. 
15c ea. 
12c ea. 
98c ea. 


PLAYMASTER 131 

High efficiency i.c. tuner as per E.A. Feb. 
71. 

Special Price $27.95, plus 75c post. 


RESISTORS (±5%) 

V* and ViW, 4c each or $3.00 per 100. 
IW, 7c each or $5.50 per 100. 

Your selection between 1 ohm and 10M. 


ZENER DIODES 

Philips BZY88 series. All voltages from 
3.3V to 12V at 55c each. From 13V to 30V 
at 79c each. 

Philips BZX70 series (1.7W). All voltages 
from 7.5V to 75V at $1.45 each. 

TANTALUM CAPACITORS 

2.2MF/35V.40c 

4.7MF/35V.40c 

6.8MF/35V.40c 

10MF/25V.40c 

15MF/25V.40c 

33MF/10V . 40c 

Semiconductors ~ Z 


2N2926 

2N3638 

2N3055 

2N5459 

2N5485 

40408 .. 

40409 .. 

40410 ., 
40250 .. 
MPF105 
AC125 
AC126 
AC127 
AC127-128 
AC128 


75c 

50c 

$ 2.00 

$ 1.10 

$1.98 

$1.98 

$2.90 

$2.90 

$ 2.20 

$ 1.10 

74c 

74c 

94c 

$1.70 

64c 


AC187/188 
AD 149 
AD161/162 
AF115N .. 
AF116N .. 
AF117N .. 
BC107 
BC108 
BC109 
BC177 
BC178 . . 

”C179 
FI 15 

BDY20 .. 
OC44N .. 


$1.90 

$1.65 

$2.85 

90c 

70c 

70c 

69c 

50c 

50c 

75c 

70c 

75c 

63c 

$2.00 

48c 


AC132 


80c 

. 

OC71. 

48c 

AC172 


99c 

OC72. 

48c 

ASZ15 


.. $2.50 

OC74N .. . 

79c 

OC81 .. 



D13T1 .. . 

. $1.50 



Diodes 


AA119 


.. 30c 

OA91/1N60 . 

17c 

2-AA119 


.. 60c 

OA95. 

. 32c 

BA100 


36c 

OA202 .. . 

62c 

BA 102 


96c 

BY100 .. . 

. 60c 

BA114 


32c 

BYX38/600 . 

. $1 20 

OA5 .. 


.. 65c 

BY712 .. . 

. $1.00 

OA90 . 


26c 

BYX21L/200 

. $1.30 


C.OJ). To use this service add 60c. 

ORDER FORMS; Sent free with each order. 

DESPATCH: All orders are received at 9 
a.m. at the P.O. and despatched to 
meet the 1 p.m. clearance the same 
day. This gives you a 4-hour service. 

POSTAGE: Add 15c packpost fee to all 
orders unless stated otherwise. 


PHONE SERVICE: Simply order on phone 
and order will be despatched C.O.D. 
within the hour. 

QUALITY: All our parts are new and fully 
guaranteed. No surplus or rejects. 

CATALOGUE: We will send our new 
FREE catalogue upon receipt of your 
9x4 envelope with 9c stamp, or with 
your order. Illustrated. 


KITSETS AUST. PTY. LTD. 

MAIL ORDER DEPT.: Box 176, P.O. DEE WHY 2099, N.S.W. 

SALES DEPT.: SHOP 14. STONES ARCADE. 673 PITTWATER RD., DEE WHY 

PHONE: 982 $571 2099. 
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Session. During the visit a number of 
matters of IARU interest were discussed 
with officers of the PZK and 
representatives of other societies present. 

VHF IN GERMANY 

Here are some interesting figures 
regarding VHF activity in Germany. From 
a total of 14,000 stations, about - 
6,800 are active on 144MHz 

670 are active on 432MHz 

44 are active on 1296MHz 

14 are active on 2300MHz 

On 144MHz, 3% use more than 100 
watts RF output; 26% use between 10 and 
100 watts; 71% use less than 10 watts; 
while 1944 stations are mobile. 

On 432MHz, 90% use transistors for 
receiver RF stages; 71% use valves in PA of 
transmitter; 80% use AM, and 19% use 
FM. 

QCWA MEETING 

Members of the Sydney Chapter of the 
Quarter Century Wireless Association had 
as their guests at their January dinner, Keith 
Howard, VK2AKX, and Bill Hall, VK2XT, 
both from Newcastle. Keith gave an 
excellent talk on his trip to Japan, thence 
by trans-Siberian Railway to Moscow, 
through several European countries, 
followed by a short visit to England. The 
return trip was made by boat via South 
Africa to Freemantle and across Australia 
by the Indian Pacific Express to Sydney. 

Keith illustrated his talk with about 150 
colour slides selected from the 2,000 he 
took during his journey. The purpose of the 
trip, Keith explained, was to meet as many 
amateurs as possible, to see the type of 
equipment they used and see what activities 
there were similar to the Youth Radio 
Scheme in Australia. 

Judging by the talk Keith succeeded on 
all points. He was high in his praise for the 
way he was treated in all places he visited. 

Many of the personalities featured on 
the colour slides shown were leading DX 
operators who had been worked by the 
QCWA members present. Keith had the 
pleasure of working Bill Hall VK2XT, from 
the International Amateur Radio Club 
station 4U1 ITU in Geneva. 

Members expressed their appreciation 
for the enjoyable evening spent listening to 
the many interesting facets of the trip. They 
congratulated Keith on being a worthy 
ambassador for the Australian amateur 
service. It is hoped to publish at a later date 
some of the highlights of Keith’s story of his 
trip. 


Wl A ACTIVITIES 

The WIA will be represented at the 
Region III Association Conference to be 
held in Tokyo, Japan, during the period 
March 16th to 22nd, 1971. This will be the 
first meeting of representatives of member 
societies since the inaugural congress held in 
Sydney over Easter, 1968. 

One of the most important items to be 
discussed at the conference will probably be 
the effect the International 
Telecommunication Union, World 
Administrative Radio Conference could 
have on amateur service frequency 
allocations. Proposals to be submitted to 
administrations in relation to the use of 
amateur frequencies for space 
communication will no doubt be included 
in such discussions. 

NEW SOUTH WALES 

At the January general meeting of the 
NSW Division, Pierce Healy, VK2APQ, 
Federal Councillor for the past 10 years 
announced that he would not seek 
re-election for 1971. In accordance with the 
constitution, the Federal Councillor must 
be elected not less than 60 days prior to the 
Federal Convention. Don Miller, VK2GN, 
currently president of the Division being 
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CLUB SECRETARIES. PLEASE NOTE 


The writer of these columns often 
receives requests from both Australian 
amateurs and overseas visitors for 
information regarding clubs or groups of 
fellow amateurs they could visit while on 
holidays or passing through certain areas on 
business trips. To date this information has 
been supplied from records which have 
depended upon the somewhat irregular 
news and notes sent from the various 
organisations, and on some occasions the 
information has proved sufficiently out of 
date to cause the travellers concerned to be 
completely disappointed. 

In an effort to improve this situation, it 
is proposed to publish in these columns, in 
the June and December issues of each year, 
a list giving current information about clubs 
and similar groups. It is believed that these 
lists should be of mutual value to both 
visitors and clubs alike. 

Accordingly, club secretaries are invited 
to send in, for inclusion in the forthcoming 
June issue, brief current details of their 
club. The information should include the 
regular meeting times, the location of the 
meeting place, and the name, address and 
telephone number of the secretary or other 
logical contact in the area. Details may also 
be given of the bands on which club 
members operate. 

The invitation to have your club 
included in the list is extended not only to 
those in Australia, but also in New Zealand, 


and other nearby tourist countries. 
Affiliation with a national amateur radio 
society is not a pre-requisite for inclusion in 
the list, although details of such affiliations 
will be included if requested. Clubs who 
conduct AOCP classes may include details. 

Individual amateurs in remote areas 
where there is a passing tourist traffic, who 
would like to hear from amateurs passing 
through their neighbourhood may also send 
in their name, call-sign, location in relation 
to the tourist route and method of contact. 
If practicable this information will also be 
tabulated. 

But please note that in order to ensure 
that the published lists are truly current, we 
will only be publishing in each list the 
details of those clubs whose secretaries have 
sent the latest information. Clubs from 
which no correspondence or other 
communication has been received in the 
preceding six months will be omitted, 
acting on the assumption that they have 
presumably become defunct. 

The responsibility for ensuring that 
every active club and group is shown on the 
lists will therefore lie with each group and 
its secretary. 

The deadline for inclusion in the June 
list is April 23rd next, while that for 
inclusion in the December issue is October 
22nd. All information should be sent to the 
writer at the address shown at the foot of 
page 148. 
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the only nominee was elected Federal Headquarters, Flushcombe Road, 
Councillor for 1971. Blacktown. 

Nepean and District Amateur Radio The Annual Meeting will be held on 
Club: The NDARC has changed its meeting March 3. 

place for 1971. The club will now be Full details regarding the club may be 
meeting at the Blacktown Civil Defence obtained from the secretary, Mrs Lvnn 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 110 MHz, J Type 5 to 1 10 MHz, 

K Type 5 to 1 10MHz From $4.25 

Write For Free Comprehensive Price List. 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY- STABILITY-ACTIVITY- OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern Factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 


Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs CARREL & CARREL 
BOX 2102. AUCKLAND. 


MESSRS ATKINS (W.A.) LTD., 
894 Hay Street. PERTH. 
MESSRS. A. E. HAROLD PTY. LTD.. 
123-125 Charlotte Street. Brisbane. 
FARR ELECTRONICS 
Waterman Buildings. 

408 King William Street. 
Adelaide. 

Phone 84977. 


MESSRS LAWRENCE & HANSEN 

ELECTRICAL (VIC.) PTY. LTD., 
34 Brisbane Street. Hobart, 
and 29 St. John Street. 
LAUNCESTON. TASMANIA. 
PARIS RADIO ELECTRONICS 
7a Burton Street. 
Darlinghurst, N.S.W. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY. LTD. 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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PRE-PMC 


electronics 



MAIL ORDER SERVICE, 
P.O. BOX 131, 
KINGSGROVE, N.S.W. 
TELEPHONE 69 5922 
FOR RAPID SERVICE. 


SALES CENTRE: 103 REGENT STREET, 
REDFERN, N.S.W., 2016. 

Telephone 69 5922. 

CONSULT US FOR: 

Magnavox Speakers, Tapes, A. and R. Transformers, 
Milliard Publications, Channellock Tools, etc. 

COMPUTER PANELS FROM A LEADING 
MANUFACTURER 
FIRST TIME OFFEREDI 

Qty. 1-4 .. .. $2.50 .. Post 50c 

Qty. 5-9 .... $2.00 .. Post $1.001 

Qty. 10-24 .... $1.80 .. Post $2,001 

Many other types, also plugs, sockets, 
relays, motors, capacitors, semiconduc- BUY 

tors. NOW 


SINCLAIR PROJECT 60 


PZ5 Power Supply 

Module. $17.60 

PZ8 power supply 
Module .. .. $26.50 

$34.25 


Z30 20 watt 

Hi-Fi amp.$14.90 

Z50 40 watt Hi-Fi 

amp.$18.75 

Stereo pre-amp and control unit to suit above 
Active Filter Unit 
Rumble and scratch filter.$26.50 

SPECIAL CLUB PRICES AND TRADE PRICES 
ON APPLICATION 

CAPACITOR DISCHARGE IGNITION 

Pre-Pak Electronics 


G.T.S. by Summit 
Guaranteed 6 months 

Deluxe.$39.95 

Competition .. .. $48.00 
Marine .. .. . $64.00 


C.D.I. Kit 

Contains all parts and 
simple instructions. 
$27.50 Post $1.00 


“NATURAL SOUND” 
Magnetic Cartridges 

AT66. Good Channel Sepa¬ 
ration 20Hz-20 KHz $10.30 
AT33 exceptional 

separation.$16.00 

AT21S Wide Range Superb 
tracking freq-response 10- 
25,000. 

$17.85 Post 25c 


3+3 watt stereo amp kit 
complete in every detail. 
Based on Plessey SL403A 
integrated circuits. 

$46.00 Post 50c 


3 watt mono amp kit with 
bass and treble controls. 

$15.90 Post 50c 
With power supply. $23.90 


High Performance Audio 
Oscillator Kit. All parts 
including bat. 

$14.90 Post 25c 


PUBLICATIONS 

Milliard 

Transistor Audio and Radio 

Circuits.$3.50 

Semiconductor Interchange- 

ability List.$1.00 

Valve Tube and Semicon¬ 
ductor Guide .. .. $1.50 
Electronic Counting Cir¬ 
cuits .. .. .$3.30 

Miniwatt Valve and Transis¬ 
tor Data Book, latest (7th 

edition).$3.50 

Post 50c 


Club Members’ Specials 

BC108 trans. 40c 

2N3055 trans. $1.90 

EM404 diode .... 25c 

OA91 diode .... 20c 

2N 4443 6A.400V 

S.C.R. ...$1.90 

SL-403A I.C.$8.90 


THE LATEST 8IN 30 WATT SPEAKERS BY 
MAGNAVOX NOW AVAILABLE 
RETAIL PRICE $25.50 


DISCOUNTS 


ON ALL HI-FI EQUIPMENT AT OUR CITY 
SHOWROOM, 

429 PITT ST., SYDNEY 
(between Goulbum and Campbell Sts.) 

★ Up to 50% discount on speaker systems. 

★ Up to 20% discount on amplifiers. 

★ Up to 25 % discount on record players. 

★ Up to 20% discount on tape decks. 

We manufacture our own cabinets—you buy direct! 
You must save money! You think cheap prices means 
cheap service! Definitely not! We will arrange a per¬ 
sonal demonstration at your convenience. If you can’t 
come to us, we’ll go to you! No obligation of course! 
You have a service problem? No problem, we’ll fix it! 
Just phone two double one, two eight two six 
(211 2826)! 


NEW RELEASE! Basic 
Stereo Amplifier. Com¬ 
pletely wired and tested on 
printed circuit board. 
Power supply included. 

$21.50 



3 WAITS RMS per chan¬ 
nel supplied without con¬ 
trols but including simple 
instructions for fitting bass 
S Treble or tone controls. 

50c post. 


PEAK STEREO 
PRE-AMPLIFIER 



Model MTP.41 
All transistor Pre-Amplifier 
for tape or magnetic cart¬ 
ridge. Complete in grey 
metal case. 

$19.50 


PEAK STEREO 
AMPLIFIER 

3.5 watt per channel 
50 Hz to 20KHz 
200mu Input. 

[T* - 

$34.50 IPost $1.00 


SPEAKERS 

Pioneer PAX 20A 8in, 8W 40-20 KHz .... $18.25 
Pioneer PAX 30M 12in 30W 43-20 KHz ,. $33.90 
Pioneer AS-200 8in Speaker Kit 25W 

40-20 KHz with Tweeter. Crossover, etc. $26.00 
Poly-Planar P-5 7in x 5in 60-20 KHz .... $9.90 

Poly-Planar P-20 14in x 12in 40-20 KHz .. $23.00 

ALPHA STEREO HEADPHONES 

Freq. response 25Hz—17KHz all models. 

SDH-7 standard padded earphone. $7.50 

SDH-7D deluxe, padded headband with 10ft 

spiral flexi-cord . $9.95 

SDH-7DV as above, with volume control .. $12.95 


To PRE-PAK ELECTRONICS, 

429 PUT ST., SYDNEY, 2000. 

I enclose 20c postage. Please rush me all the infor¬ 
mation and price lists you have on Hi-Fi equipment. 


TO 


Postcode 
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NEW CALL-SIGN PREFIXES FOR GERMANY, USSR 

In addition to the existing call sign prefixes the German Postal Authorities 
now issue the prefixes DA, DB, and DF. The following call signs are in use. 


Call Sign Holders Class 

DAI A A - DA2ZZ Amateurs of Foreign Armed Forces A & B 

DA4AA - DA4ZZ Amateurs of Foreign Armed Forces C 

DB 1AA - SB9ZZ German amateurs C 

DCOAA - DCOEZ German amateurs C 

DCOAA - DCOJZ Foreign Civilians C 

DCOKA - DCOZZ German amateurs C 

DC1AA - DC6ZZ German amateurs C 

DC7AA - DC7ZZ German amateurs in West Berlin C 

DC8AA - DC9ZZ German amateurs C 

DF1AA-DF9ZZ German amateurs A&B 

DJ1AA-DJ0ZZ Foreign Civilians A&B 

DJ1 AA - DJ9ZZ German amateurs A&B 

DKOAA - DKOZZ German Club stations, special call signs B 

DK1AA-DK9ZZ German amateurs A&B 

DLOAA - DLOZZ German club stations, Special call signs B 

DL1AA-DL6ZZ German amateurs A&B 

DL7AA - DL7ZZ German amateurs in West Berlin A&B 

DL8AA - DL9ZZ German amateurs A&B 


The following information gives revised details of USSR prefixes: 


Club Station 

Individual Stations 

Individual VHF 

Area 

UK1 

UA1 

RA1 

European USSR 

UK2 

UA2 

RA2 

Kalingrad 

UK2 

UC2 

RC2 

Byelourussia SSR 

UK2 

UQ2 

RQ2 

Latvian SSR 

UK2 

UP2 

RP2 

Lithuanian SSR 

UK2 

UR2 

RR2 

Estonia SSR 

UK3 

UA3 

RA3 

European USSR 

UK4 

UA4 

RA4 

European USSR 

UK5 

U05 

R05 

Moldavian SSR 

UK5 

UB5 

RB5 

Ukrainian SSR 

UK6 

UG6 

RG6 

Armenian SSR 

UK6 

UD6 

RD6 

Azerbaijan SSR 

UK6 

UK6 

RA6 

Georgian SSR 

UK6 

UA6 

RA6 

European SSR 

UK7 

UL7 

RL7 

Kazakh SSR 

UK8 

UH8 

RH8 

Turkomen SSR 

UK8 

UJ8 

RJ8 

Tadzhik SSR 

UK8 

UM8 

RM8 

Kirgisk SSR 

UK8 

UI8 

RI8 

Uzbek USR 

UK9 

UA9 

RA9 

Asiatic USSR 

UK0 

UA0 

RAO 

Asiatic USSR 


This information should help to clear some of the queries heard on the DX bands. 
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Post, 34 Rutherford Street, Blacktown, 
NSW 2148. 

Urunga Convention: This popular 
Easter attraction on the North Coast of 
NSW will be held again this year. All the 
usual popular events have been planned and 
an invitation is extended to all amateurs and 
their families to visit this attractive location 
for an event that caters for the whole 
family. 

Block bookings have been arranged at 
the hotel and motels for those attending the 
convention. 

Full details may be obtained from Major 
Collett, VK2RU, 42 Bent Street, Gosford, 
NSW 2250, or Brian Slarke, VK2ZCQ, 
North Bank Road, Bellingen,NSW 2454. 

QUEENSLAND 

The Remembrance Day trophy won by 
the Queensland Division for the 1970 
Contest was presented to the Division by 
Federal Councillor, Laurie Blagbrough, 
VK4ZGL. It is the intention of the council 
to send the trophy to as many centres in the 
Division as possible during the next few 
months. 

Tentative arrangements have been made 
to hold the 1971 Divisional convention at 
Sandgate over the holiday weekend in June. 

The AOCP classes for 1971 commenced 
on the first Wednesday in February and will 
continue each Wednesday evening at 7.30 
pm. Location: Social Service Rooms, 
Berwick Street, The Valley, Brisbane. 

Details may be obtained from: 

Hon Secretary W1 A, 

Queensland Division, 

Box638,GPO, 

Brisbane, Qld 4011. 


WESTERN AUSTRALIA 

Due to his transfer within the Education 
Department, Bob Elms, VK6BE, president 
of the Western Australian Division, retired 
from that office in December. Bob takes up 
residence in Albany. 

Graham Byass, VK6BY, has tendered 
his resignation to council as editor of the 
WA Bulletin. 

At the December meeting the proposal 
to increase subscription fees to the level 
recommended by council was defeated. 

NOVICE LICENCE 

Rex Blacky VK2Y A, has been appointed 
chairman of the committee to investigate 
the advantages and disadvantages associated 
with a novice type licence. The findings of 
the committee will be the basis of a 
recommendation to Federal Council of the 
WIA, and the determination of the Institute 
policy in relation to Novice Licences. 

To ensure that the widest cross-section 
of views are considered, the committee 
invites persons interested in the subject to 
express their thoughts in writing, setting 
out their arguments for or against such a 
type of licence. 

Letters should be sent to: 

R. C. Black, 

10 David Street East, 

Springwood, NSW 2777. 

CANBERRA CONVENTION 

The Canberra Radio Society 
Convention will be held over the Easter 
holiday weekend, April 9, 10, 11 and 12. A 
very active and enthusiastic committee is 
planning to make the convention an 
interesting event that will be enjoyable for 


UNITEDTRADE SALES 

PTY. LTD. 


TRANSISTOR V.HJF. CONVERTER 
Tunable 108-136 Mhz Aircraft Band 
lF-600Kc to l,000Kc. No connecting 
wires needed, 9V Battery, self-contain¬ 
ed, just place alongside broadcast 
radio. Price only $14.40 plus 45c 
postage. 

RESISTORS, 100 for $2 in Poly 
Packed bags. Mixed values only. 

P. and P., 25c. 


TRANSISTORISED TV CIRCUIT 

Boards 10 transistors. 

Diodes resistors and capacitors. 

Boards 131 x 101. 

Only $5 each. P. and P., 60c. 

FERGUSON TAPE RECORDER 
CABINETS. 

Small $4 each. P. and P., $1. 
Large $6.50 each. P. and P., $1.25. 

PIANO, 5-key Switches, $1 ea. P. 
and P., 25c. 


MULTIMETERS, 200H, 20K ohms 
per volt, $11.25, inch tax, CT 500 
20K ohms per volt, $15 inc. tax. CT 
330 20,000 ohms per volt, $17.25. 

P. and P., 45c. 

C1000 Pocket Multimeter, $6.50. 

P. and P., 25c. 

Crown Level Meters, $1.50 ea. 

P. and P., 25c ea. 

CAPACITORS 

80 for $2 in Poly Packed Bags. 
Mixed values only. 

POWER SUPPLY BOARDS. 

Bridge rectifier 2 450UF. 

35 volt capacitors and resistors. 
$1.50 each. P. and P., 20c. 

MU-METAL SHIELDS 
To suit 5BP1 and other 5in CRTs 
mfd. by Magnetic Shields Ltd. 
Brand-new, $5 ea., plus 30c pack, 
and post. 

3,000 TYPE RELAYS 

Large range. Only 50c ea. Post 15c. 
No specific coil resistance or contact 
arrangements supplied. 

TRANSISTORS 

2SD65, 2T76, 25c ea., or in 100 lots, 
20c ea. P. and P., 10c. 


TV CIRCUIT BOARDS 

5 transistor 3 pots. 

Resistors and capacitors. 

$2.50. P. and P., 30c. 

Ferguson Tape Amplifier Boards uses 
6BW6 and 12AX7. $3 each. P./P., 30c. 



VALVES 


6SJ7 

60c 

6J7 

50c 

6SL7 

$1.00 

TT15 

$1.00 

6U7 

60c 

807 (ATS25) 

50c 

6J6 

30c 

QV04/7 

$1.00 

ECC33 

50c 

5B254M 

$1.00 


SPECIAL 

OC.400 equivalent OC.44. 

15c each. P. and P., 10c. 

1 N297A Diodes 80 volt 30 mil. 
10c each. P. and P., 5c. 


All prices subject to alteration without 
notice. All items PLUS POSTAGE. 

WANTED TO BUY 
RECEIVERS, TRANSMITTERS, 
TEST EQUIPMENT. 

280 LONSDALE STREET, 
Melbourne, Phone 663 3815 

(Opposite Myers) 
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SOUND PROJECTORS 

Ctscvox Prefect and Hertnow aad 
Heath 16mm In food working 
order. 240? operated, complete 
with epeaker and amplifier. 

from $115.00 


CIRCULAR SLIDE RULE 

JHtn diameter. Will do the 
•tme work as the conventional 
slid* rule. Instruction book in- 

dud ad. 

$1.25 aoch 

Poet 10 centa. 

P.M.G. TYPE 
TELEPHONES 

Standard deck type with magneto 
ball calling davice. Range 30 miles. 
Usee standard batteries at each 
phona. Any number can ba con¬ 
nected together on single line. 

$25.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

Pleaaa note w# are now able to 
include Vx mile of telephone 
cable FREB with each set of 
Phonec. 

BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp without meter. $15.75 

2 amp with meter. $17.75 

Poet N S.W. 70c; Interstate 95c. 

MINIATURE 
ELECTRIC MOTORS 

1V4 to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 

69 caate each or 10 for $4.66. 

(Post 7c). 

TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68. 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs: step 10 channel per 
meg/cycle with power supply. 
Leads. mike and headphones 

$45, 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 

TRANSCEIVER 

(2-way radio) 62 set, 12V. opera¬ 
tion. Ideal Hams, etc. 1.6 to 10 
megs. Crystal locked or V.F.O. 
controlled 5 watt output. Complete 
with antenna, headphones and 
mike $60. 60c cartage to rail. 

Freight payable at nearest attended 
Railway Station. 

HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler. $4.50 pair. 

Poet N.S.W 25c; Interstate 36c. 

COLLINS TRANSCEIVERS 

Auto-tuned 100-150 megacycle*. 
10 channels. 

$65.00 

MICROSCOPE 

500 x magnification, 3 turret. 

$6 50 

Post., N.S.W„ 55c; Interstate, 
85c. 

AVO MULTI METER 

Type CT 38 

$75.00 

COLLINS IF STRIP 

455 KG with 4 mechanical filter, 
band width 2-4-8, and 16 K/Cs, 
and Collins termeability tuned 
BFO and product deducor and 
audio stage. 

$75.00 

LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Megs. LAS. $250.00. 

100-500 M/cs. $350.00. 


ADLER FREQUENCY 
METER 

100Kc>20 M/c*. $175.66. 




P.M.O. Phone lack and plug®, 25c 
each, 45c the pair. 

Poet 7c. 


NIFE CELLS 

1.2 Volt fully charted. 41a i Ha 
x lin 4 AH. 

Il.tf weh 

Poet. N.S.W., 23c; lnteretate J5c. 

3.6V 10AH, set of 3 batteries in 
wooden holder. $7.50 per set. 
Post. N.S.W.i $1.10; Interstate, 
$2.72. 


WALKII TALKIE TWO- 
WAY RADIOS 

P.M.O Approved Citizen Band. 
9 Transistor $57.00 per set of 2. 
Post. N.S.W. 50c; interstate. 60c. 



P.M.O. TYPE KEY SWITCHES. 
45c each. Post. 15c. 


VALVES 

BRAND NEW 

IN CARTONS 


•rectal 

tatmt Nr «m 


607 

Tf* 

CVTJ0 

81.96 

65N70T 

Me 

1H6G 

36c 

8969 

61.66 

$32 

ff.66 

5U40 

Me 

6AK5 

$1.96 

EF30 

Me 

6X4 

$1.66 

5Y3 

61.7$ 

125K7 

16c 

6C4 

•6c 

VR65 

lie 

2x2 

lit 

VT4C 

lit 

6AG5 

«6t 

AU3 

11.66 

12AU7 

•1.66 

80 

$1.21 

X61M 

Nil 

6AK3W 

$1.16 

CATHODE 

RAT TUBES 

jrP7 

3IP1 

V1669 4/1 

$2.96 

& 

f»Pl 

CY21I4 

$3.1$ 

$2.95 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 



43 x 40 coated Leae with tripod 

$10.95 

30 x 30 Power Coated Lens 
Brand new. 

93.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$23.00 

As illustrated. 

Postage. 95c; Interstate $1.20. 


TELESCOPES 

30 x 40 with Tripod 

$7.93 

Poet N.S.W., 70c; Interstate 11.20 


PETROL MOTOR 
GENERATOR SET 

BRAND NEW EX-ARMY 
300 watt. 15 volts. 20 amps. 
Made in Canada. Complete w.th 
tools, instruction book, spares, 

etc. Only. $75.00 

$1 cartage to rail, freight pay- 
able at nearest attended railway 
station. 


BC 221 

Frequency Meters 

$55.00 


SMALL COMPUTOR 
PANELS 

3in x 2in containing 2 valves, qty. 
of resistors, etc. 

only 75 g 

Post 21c. 


STEREO headphones, brand new. 
$7.50, post N.S.W. 60c. Inter¬ 
state 85c. 


TYPE S POWER SUPPLY 

(240 Vac supply for AT 3-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt. lOma 550 volt 2Q0ma, 300 
volt lOOma, $36.66 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1.320ft coil of twin (equal Vi 
mile) $7 per coil. 

Post. N.S.W. 70c; interatata 11.20. 


SCOOP PURCHASE 

Oramo Motors. New. Made In 
U.S.A. 4-speed 240 volt A.C. 
50 eye. Only $2.7f each. 

Post, N.S.W. 30c: interstate, 40c. 


CO-AXIAL SWITCH 

70 ohms 4 positions, . 
can be motor driven completely 
waterproof 70 ohms type con¬ 
nectors. Housed in metal case 91n 
x 8in x 8in $5.00 each. Poet 
N.S.W 70c. Interstate $1.20. 


ELECTRONIC COUNTER 

(Austronic) 0-100 K/cs. 240V 
operated. $156.66 


Cossor Double Beam Oscilloscope 
1035. Tested. $130.66 


Kleinschmidt 5 Unit Punch Reader 
and Tape Printer with Key Board. 
$95.06. 


SELSYN MOTORS MAOSLIP 

Mk. II. 69.26 ea. 

No. 19 TWO-WAY RADIOS 
Sold as is without power supply, 
leads, accessories, etc. Only $15. 
Or complete with above sear, $35, 


BINOCULARS 

PRISMATIC. Coated Lenses 
Brand new. Complete with case 

6 x 30.$12.50 

8 x 30.$16.75 

7 x 25, wide angle .. .. $29.50 

7 x 50 $12.15 

10 x 50 $13.67 

12 x 50.$23.95 

20 x 50 .$29.50 

Post, N.S.W., 70c; Interstate, $1.20 


3000 TYPE RELAYS 

P.M.O. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt, S.P.. 
S.T., 39c each or 10 for $3.00. 
Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250.00. 


SPECIAL lucky dip valve offer, 
15 new valves in cartons for only 
$2.00. We haven’t got time to 
sort them, so you reap the benefit 
Post 60c. 


MINI DETSCTOaS 

Eg A.M.F with Instruction Book. 
Complete In wooden case. Ideal 
for plumbers, councils for locating 
burled pipes, etc. Freight nay- 
able at nearest attended railway 
station. $39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Poet 13c. 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, ideal Broad¬ 
cast Studio, music recording. 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 


240 VOLT 

522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 
V A.C. Complete and ready to 
plug in $39.66. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post. 10c. 

200 Mill, amp., 24 volt. l/$ln push 
movement. 

$1.25. Post 10c. 


CONDENSER LENS 

2V*ln DIAM. 2in FL. $1.56 each 
or $2.56 per pair. Post 21c. 


CONDENSER LENS 

1 Viln dlam. IViFL. 56c each. 
Postage. 17c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated. 
900 x magnification, complete 
with disecting kit, slides, etc. 

$17.95. 

Post N.S.W. 65c, Interstate 85c. 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg/cye. 

and TR1935 125-150 meg/cyclea. 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 


RECORDING TAPES 



TOP 

QUALITY 

BRAND 

NEW 

POST 

9c 

3*' 

X 

150’ 

65c 

3" 

X 

600* . 

SI.35 

. . . 13c 

5” 

X 

900' 

$1.78 

. . . 13C 

5“ 

X 

1800* 

$3.29 

. .. 13c 

7“ 

X 

1200* 

$2.75 

... 21c 

7* 

' X 

2400* 

$4.45 

. .. 46c 

7 " 

X 

3600* . . 

56.00 

... 46c 


CASSETTE TAPES 

C60 $1.15, C90 $1.75, C120 $2.25. 
Post 13c. 


BYER 77 Mk. I 

Rack Mounting Tape Recorder, ex 
A.B.C. 7 15 I.P.S. Full track 

tested. $150.00. 


Microphone, Professional S.T.C. 
type 4017. $20.00. 


Marconi Video Oscillator type 
TF885A 0-12 M/cs. $73.00. 


Marconi H.F. Sig. Gen. 85 K/cs 
to 25 M/cs. $65.00. 


Pye 4 Channel Crystal Locked 
Oscillator. 1.5-30 M/cs. New. 
$25.00. 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be 
converted to 1200 M/cs. $17.00. 


WHEATSTONE BRIDGE 

Top grade 

In Multiples up to 1000 

$ 65.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 

SORRY, NO CO.D. 
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Radio Yungay operates from Santiago, 
capital of the Republic of Chile. 

Reports should be sent to Casilla 3041 
Santiago, but from our own experience 
the station is very slow in verifying. 

NOUMEA USES 9505 KHz 
Radio Noumea at New Caledonia has 
been heard on a new frequency for its 
midday broadcasts. Some weeks ago 
Noumea used 9505KHz for its evening 
transmission up to 1100GMT on a test 
basis, but we have now been hearing them 
each day from 2330 to 0200GMT. 

The entire program is in French and 
news in French is broadcast at 0100GMT. 
Reception towards 0200GMT is spoilt due 
to Radio Prague also being on the 
frequency. Noumea can be received during 
its evening transmission, 0600 to 
1100GMT, on 3355 and 7170KHz, both 
of which provide good reception. 

NEW CHANNELS FOR KGEI 
Station KGEI “The Voice of 
Friendship” at San Francisco is now using 
two new frequencies, 9695 and 9670KHz. 
Reception on 9695KHz is spoilt by Radio 
South Africa up to 0325GMT, and at 
0400 the channel is blocked by Radio 
Free Europe. The full schedule is: 

GMT KHz 

2230-0200 15280 

0200-0400 9695 

0400-0500 9670 

The frequency 15280 suffers 
interference from Radio New Zealand, 
while 9670 has trouble from jamming 
stations. The station confirms reports with 
a letter and pennant. Reports should be 
sent to PO Box 15 San Francisco, 
California. 

XERMX ON 21750KHZ 
Radio XERMX has been heard in the 
13 metre band on 21750KHz with a test 
transmission. The station has been 
reported over the past year and has been 
heard with tests on the other international 
short-wave bands. 

Reception nas been trom around 
1800GMT. and at 1815 there was an 
announcement in English and French. 
According to the announcement the 
frequencies at this time were 21705, 
17835, 11770 and 9705KHz. Signals were 
still received at 2130GMT when Spanish 
was broadcast. It appears that the English 
announcement is given each 30 minutes. 
The station address is Radio XERMX, 
Apartado Postal 20-100, Mexico 20, D. F. 
Mexico. 

Further signals from XERMX have 
been observed on this frequency by Chris 
Davis of Featherston, NZ. Signals have 
been received around 0100GMT on 
21750KHz with Latin American music 
and announcements in English, French, 
Spanish and Portuguese. These 
announcements are given after each 
second recording, and in that order. 

HRLP ON 6082KHz 
During last winter we reported 
reception of HRLP in Honduras, on 
6050KHz, with some English 
announcements. We have now observed 
the station on 6082KHz, using the slogan 
Radio America Cadena Nacional. The 
station was vpbserved on New Year’s Day, 
when many ^stations in Central and South 
America were on extended schedule. 

Signals from HRLP should again be 
heard this winter, but on this new 
frequency. It is expected that up to 
0500GMT there will be some interference 
from Radio Nacional in Lima, Peru, which 
is using the. same frequency. The station 
address is Apartado 259, Tegucigalpa. 

POSSIBLE CLOSURE OF RFE 
Radio Free Europe, which operates 
transmitters in Germany and Portugal, and 
Radio Liberty, which has similar facilities, 
are faced with a possible closure. 
According to an item in “Popular 
Electronics” there is a strong possibility 
that both will discontinue part of their 
services to eastern Europe within the next 
few months. The West German 
government has reportedly made informal 
inauiries to the United States about 


PERTH ELECTRONIC PARTS CENTRE 



DIGITAL CLOCKS 240V, 2W 
12 Hour. plus Seconds. 
Dimensions 169 x 72 x 
79mm. SPECIAL—$11.75. 
Pack and Post, 60c. Also 
new models 24 Hr tvDe trom 

PACKS! 


_ CONDUCT Oft PACKS 

GUARANTIED BRAND 
NEW AND T 1ST ED 
SILICON A GERMANIUM 
TYPES 

10—Low noise Audio 
Type similar 1C- 
109. 4010 . . . . $2.00 
10—Audio Type Sim. 

2N2926 . . . . $2.95 

10—Audio Typ# simi¬ 
lar BC108 . . . . $2.95 
10—RF Type, alml. 

lar BF115, 3693 $2.95 
10— RF Hloh Gain . $2.95 
10—RF Low Noise 

VHF slm. 2N3594 92.50 
10— Audio Output 

NPN Sll.con. 
Matched palre . $2.29 
10—Audio Silicon 

PNP slm. 

2NS63BA . . . $2.25 

S—Silicon Pair Com¬ 
plementary Out¬ 
put 22V SOOrnW $2.25 
1—NPN Output. 

2N3055/ BDY20 $2.90 
Or 2 for . $3.75 

1— PNP RF IP 
Type. aim. AF- 
116. AF117, at. .SB 
or 10 for . . $3.00 
1—PNP Power Out¬ 
put. slm.. 2N- 
301. 2M2148 AD 
149.51.40 

FETS 

MPF 102 . . . . ee. *1.10 

MPF 105—2N5459 Si.10 

MPF 106—2N548S Si.30 

MPF 107—2N4586 SI.30 

_ 2N3810.SI.10 

TIS88-2N5245 . . SI.10 

3N140.S2.10 

3N142 SI.95 



NEW ■ 

BANDED 



SIMICON 

DUCTORS 


AC12S .7$ 

BC109 

.60 

A< 

:i26 .75 

BF115 

.65 

At 

*128 .70 

OC44 

.60 

A< 

•167/8 

OC45 

.60 


1.90 

OC74 

.60 

AF116N .70 

40250 

1.50 

AF117N .70 

40408 

1.95 

AD161/2 

40409 

1.60 


2.90 

40410 

1.70 

1C 

:i07 .bo 

PA40 

5.50 

BC 

1108 .50 




DIODES 

OASO Type. 25c ee. 

or 10 for S2.30 
OA91 Type. 25c ee. 

or 10 for S2.30 
OA95 Type. 27c ea. 

or 10 for S2.S0 

BA 100. each . .30 

Similar BA100, 10 for SI.70 

Similar OA90 10 for $1.70 


SILICON RECTIFIERS 

S0v. 25c ea. 

or 10 for $2.25 
lOOv. 25c ea. 

or 10 for $2.2$ 

200v. 30c. 

SPECIAL 400v 28c ea. 

or 10 for $2.25 
600v. JSC BOOv 60c 

lOOOiV 1 Amp . . . . 9Sc 
3 Amp 100V Surge 

Protected ea.Tic 

SCR 400v 6A . . . . $3.20 

D13TI 91.40 

S12/V413 90c 

BRIDGE RECTIFIERS 
20V . . . 1A . . . . SOc 

100V ... 2A .... §1.60 


INTEGRATED 

CIRCUITS 


SINCLAIR 1C-10 
PLESSEY SL403A 
Or 2 for . . . 

Philips 1-watt 
GE 1W RMS . . 

GE 2W RMS . . 

GE SW RMS . . . 

BE?t C DI>f’ 1*5% MS _ 

PHILIPS Pre-amp rnd Tape 
MOTOROLA. NATIONAL. 

FAIRCHILD—Flcptop, etc. 

PRINTED CIRCUIT BOARDS 

Foi E.A. Projects. 

1 Watt Philips 1c. 
Board 65c. 


$11.50 

510.00 

919.00 

jJ.Si 

$9.S7 

M.99 
$21. SB 


BASIC POWER 

Supply Kit 6-12V. Contains 
Transformer. Rectifier. Capa¬ 
citor and instructions. 
$3.85. P. end P. 50c. 



TRIO COMMUNICATION 
RECEIVER MODEL 9R-S9DS 
$178 

4 band receiver covering 
550 Kc/» to 80 Mc/s con¬ 
tinuous and electrical band- 
spread on 10. 15. 20. 40 

and 80 metres. 8 valve plus 
7 diode circuit. 4/8 ohm 
output and phone lack. 
SSB-CW • ANL • Variable 
BFO • S meter • Sep. 
bandspread dial • IF 455 
Kc/s • Audio output 1.5 
W. • Variable RF and AF 
gain controls. 115/250V. 
AC. Mains. Beautifully de¬ 
signed. 


STEREO HEADPHONE 
SPECIAL 


O 

>> 


Price 

$5.50. 

P-P. 

50c 


BRAND NAME—8 Ohm. 
Res. 20-12 KHz. 

Wide Range. 

Post. 50c. 


CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


Suitable for care, boats and 
trucks. Increase* oerform- 
•nce. polnte and plugs last 
longer. 

All component* Including 
ready wound transformer. 
2-sltlcon transistors and cir¬ 
cuit board. State whether 
neg. or po^eajrth required. 

Wired and tested, $34.00. 

CERAMIC FILTERS 

BFB 455 . 38 

SFB 455A 68 

SFD 4 55B 80 



7W Stereo Amplifier. 50- 
20.000 Hz. In oiled timber 
Cabinet. $34.50 Complete. 
Plus $1.00 Post and Pack. 


E/A 3 WATT PER. CH. 
Amplifier KR Comp. Bass 
and Treb’e Controls—Uses 
2 Integrated Circuit*. 
$45.00. P.-P. 60c. 

SINCLAIR AMPLIFIERS 

An attractive alternative for 
the enthusiast prepared to 
assemble these excellent 
modules to make a stereo 
assembly. 230 24 watt 

Power Amplifier (2 re¬ 
quired). 

Stereo Sixty Control/Pre 
amplifier PZ.S Power Supply 
Unit. 

SINCLAIR PROJECT 60 
package deal price. Write 
or quote. 

- JK « 


CONVERTERS FOR AIRCRAFT 
FIRE. AMATEUR BANDS 
RF FET CONVERTER 

Crystal Controlled — ImHz 
Band-WIDTH. INTERNAL OR 
EXTERNAL BATTERY. CON¬ 
VERT YOUR CAR RADIO 
OR HOME RADIO INTO 
SENSITIVE VHF RECEIVER. 
$24.75, incl. tax. 
Crystal. $S extra. 



SMALLEST RADIO KIT 
IN AUSTRALIA 
1 5/Bln x 1 5/6 x 15/I6ln 
Use* 2 Silicon Translators 
and High Impedance Mag¬ 
netic Earphone, 

5-Stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit with Instruc¬ 
tions 56.75. 35c Pack-Post. 

Batteries required: 2 Mer- 
cury Cells Type RM675. 



TRANSISTOR RADIO KIT 
6 Silicon Translator! and 
complete with instruction 
book, carrying case and ear¬ 
phones. 

Special Price . . . . $10.25 

Wired.$11.75 

Post and pack 75c. 



3 Transistor Radio Kit with 
Speaker. and Instructions 
98.75. Piu* 50c P./Pack 



SPECIAL ! ! 

8 TRANSISTOR RADIO KIT. 

USES SILICON TRANSIS¬ 
TORS AND DIODES. COM¬ 
PLETE w;th instructions. 
Carrying Case and ear¬ 
phone. $16.50. Wired. 
Tested $1 B.50. Post and 
Pack 75c. 




BOYS’ CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and instruc¬ 
tions. 

$2.50 plus post SOc. 
Extra—Add-on Kit. Convert 
your crystal set to a one 
Transistor Radio. 

$1.50 Plus Battery. 


RESISTORS 

*«w and 'a watt 4c ea. or 
$3.00 per 100. 
ELECTROLYTIC 
CAPACITORS 
All Values—5mf. 12c. 
Send SAE lor list. 


POLYESTER CAPACITORS 
100V—all values. .001 uf— 
.01 uf 7c. 400V price 1.25 
qty, 


.001 uf 

10c 

10c 

.033 uf 

ea. 

15c 

.0022 

.047 

15c 

.0033 

12c 

.056 

.068 

16c 

.0047 

12c 

17c 

.0056 

12c 

.082 

19c 

.0068 

12c 

.1 

19c 

.0082 

12c 

.22 

27c 

.01 

12c 

.33 

56c 

.022 

14c 

47 

42c 


All components, transistors 
and diodes at special pricas. 
Send S.A.E. for new hit. 

Postage add 15c. 
Minimum for all small orders 
add 30c certified post 40c 


WILLIS TRADING (0. 

PERTH 6.P.O. BOX X2217. W.i. 6001. 
Hup Address 155 SCAtBMOMI BEACH HOAD, 
MI. HAWIHOftH, 24 2454 
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NATIONAL RADIO SUPPLIES 

PHONE 56-7398 


332 PARRAMATTA ROAD, STAN MORE, N.S.W 


NEW RANGE OF RESISTORS 
CONDENSERS AND POTENTIOMETERS 

The resistors are mainly I.R.C. and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in i, 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE S2.00 per 100. Post and packing 
35c extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$1.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post 
and package 60c extra. 

Bfict With cac k * ot °* resistors, condensers or pots. 
*** wc wi jj supply one new valve. Type 6U7G, IT4. 
Regret special values in resistors, pots and condensers 
cannot be supplied. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 
390 Megs. Provision for crystal, $49.50 
Post N.S.W., 75c; Interstate, $1.25. 


NEW TRANSISTOR 8 KIT SET 

SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT 


$24.00 


DIMENSIONS • 
9" x 5" x 3” deep 


Complete kit of parts with circuit 
and full instructions. 

Eight transistors. 

Magnavox 5X3 speaker gives excel¬ 
lent fidelity. 

High sensitivity, suitable for city or 
country use. 

Heavy duty battery for economical 
operation. 

Modern design, plastic cabinet with 
gold trim. 

Dial calibrated for all States. 
Available in colours of off-white, 
red, black. 


Post N.S.W., $1.25; Interstate, $1.75. 


A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $8.50. 

Mono Kit $4.50, 

240V Power Supply $4.50. 

State if required for Piclc-up or Tape Head. 


NEW HIGH STABILITY CARBON 
RESISTORS 1 p.c. and 2 p.c. TOLERANCE 

These imported resistors are in i and * watt with values 
from 50ohm. to 1 meg. 1% and 2%. In packets of 50 
mixed values. 

LIST PRICE 20c each. 

OUR PRICE $2.00 per pfteket of 50. 

Post and packing, 20c extra. 

(Regret special values cannot be supplied.) 


NEW COLUMN SPEAKERS 

Suitable for above Amplifier in walnut finished cab¬ 
inet containing four 8” Rola Speakers Imp. 8 ohms. 

$37.50. NO MAIL ORDERS 


At last a breakthrough in the cost for 
high quality portable radio transceivers of 
the walkie-talkie hand-held type. We are 
Introducing and offering for sale a fully 
PMG approved 

MIDLAND 

1 WATT TRANSCEIVER 

for 27,240 kHz operation with switch 
provision for two additional channels, tone 
call signal, background noise squelsh 
control, battery voltage indicator, steel 
case with separate cover, good for five 
miles distance communication under 
average field conditions, with penlitc cell- 
batteries for 

ONLY $37.50 PER UNIT, 
FULLY GUARANTEED. 

Postage extra. 


NEW POWER SUPPLY KIT 

Ideal for small amplifiers, stereo or mono, test equip¬ 
ment, etc. Input 240v, A.C. Output 20v, D.C. at 
1 amp. 

Kit contains transformer, rectifiers, filter, condenser 
and circuit. 

$4.50 Post 75c. 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

Complete kit of parts, including 
12V motor and full instructions. 

$1.90 post 25c 


NEW 25 WATT 


P.A. AMPLIFIERS 


These amplifiers are suitable for Installation in clubs, schools, 
restaurants, factories, etc. Wherever the amplification of 
speech or music is required. 

©C 1 # SPECIFICATIONS 

ipiJlr Nominal power 25 watts. • Inputs two microphone and 

Freiqht P ick * u P radio wilh separate controls and mixing facilities. 

extra # Tonc contro1 * • Frequency response 30 to 18,000 CPS. 

0 • Output impedance Line output OQO, 166, 250, 500 ohms) 

or can be supplied with V.C. output (2, 3, 7, 8. 15 ohms). 
• Dimensions llin x 6in x 8in. Weixht 25W 231b. Freight 
extra. 


240V A.C. operation 

$12.00 

Post & Packing $1.25 extra. 
Buzzer $1.25 extra. 


240V A.C. operation 

$16.00 

Post & Packing $1 JO extra. 
Buzzer $1.25 extra. 


New Photo-Electric Burglar & 
Door Alarms at less than half price 


DOOR ALARMS BURGLAR ALARMS 
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cessation of broadcasts until after the 
1972 Olympic Games. RFE has cut back 
on its New York City staff (probably an 
uncorrelated action) and there are 
indications that Radio Liberty may reduce 
its hours of operation. If true, the 
excessive Soviet block jamming would 
cease. 

BRUSSELLS NEW FREQUENCIES 

Station ORU in Brussells recently 
made unscheduled frequency changes for 
some of its foreign broadcasts. The 
transmission to North America, 2330 to 
0100GMT, moved to 9550KHz from 
15335 KHz. This transmission is in English 
at 0500GMT. Transmission from 1800 to 
2200GMT in Dutch and French has been 
moved from 17860 to 17805KHZ. Some 
changes have been made to the afternoon 
program which includes a sporting service 
on Saturday. This is from 1430 to 1530 
on 5965KHz, replacing 6170KHz. In the 
same transmission 17745 has been 
replaced by 15325KHz. 


HELSINKI USES 9585KHz 
The Finnish Broadcasting Company at 
Helsinki is using a new frequency for its 
service to North America. Transmissions 
have been received from 0200 to 
0300GMT, and English announcements 
are given at the opening and closing of the 
transmission. 

Reception is spoilt somewhat by the 
side band interference from the BBC 
London on 9580KHz and from Trans 
World Radio at Bonaire on 9590KHz. The 
closing announcement indicated that the 
next transmission was at 0600GMT on 
9555 and 1 1755KHz. 


POLAND’S ENGLISH SERVICE. 

Radio Warsaw, Poland, has announced 
transmissions additional to those which we 
listed in the January issue, and which 
carry English programs to Europe. 

GMT KHz 


0630-0700 7270, 7285, 9675 

1200-1225 7270, 9540 

2030-2100 7270, 9540 

2230-2300 5995, 6135, 7270, 9540. 


RECENT VERIFICATIONS 

SPAIN: Bob Padula of Melbourne has 
verified Radio Nacional de Espana, 
Madrid, in nine days. The station sent a 
transmitting tower card, with all details 
for the 11925KHz channel. This is a new 
frequency, which has replaced 9760 for 
the English services to North America at 
0300-0345GMT. 

THAILAND: A further verification 
received by Bob Padula came from the 
National Broadcasting Station, Bangkok. 
The station sent a card, with all the details 
for 9655KHz, in two weeks airmail. This 
frequency is now used for the Overseas 
Service, with Cambodian news at 
1005GMT. 

DOMINION REPUBLIC: A 

verification has been received by Chris 
Davis of Featherston, NZ from HIJP 
(4880KHz). HIJP Radio Commercial 
confirmed reception with a letter and gives 
the power as 10KW. The letter was signed 
by Johnny Diaz, who issued an invitation 
to visit his country and studios. 

ECUADOR: Radio HCAJ2 on 

4765KHz confirmed reception of a report 
from Chris Davis with the news that they 
are now using 10KW. The slogan is 
Tropicana Guayaquil. The station sent a 
pennant, and the covering letter was 
signed by Julieta M. de Ocana (Secretary). 

PHILIPPINES: The Voice of the 
Philippines has verified to Bob Padula, 
Melbourne with a new multi-coloured card 
confirming his reception on 11955KHz. 
An accompanying letter asked for further 
reception reports, and was signed by 
Ernesto G. Nadrid. Two IRCs were sent 
with the report, which was verified in 10 
days. 


NEDERLAND’S RELAY STATION 
Recently we published a tentative 
schedule for Radio Nederland’s new relay 
station in Madagascar. Further 
information indicates that the two 300KW 
transmitters will have rapid automatic 
:uning, employing memory units. The 


transmitting antennas will be curtain 
types, which will produce a beam about 
25* wide. The station will receive topical 
information direct from Holland, while 
music and recorded programs will be 
flown in by air. A special studio unit is to 
be built six miles from Tananarive, the 
capital. The transmitter site will be a 
further 14 miles away. Tests are expected 
from this new relay station late:* this year, 

RELAY FOR NAURU 
A recent report in “Popular 
Electronics” indicated the possibility of a 
relay station being built in Nauru. A 
well-known international short-wave 
broadcaster is quietly making inquiries 
about setting up several relay transmitters 
on Nauru Island, formerly little known 
except for its phosphate deposits. Nauru 
Islanders recently began to assert their 
independence under their President Chief 
Hammer Derouburt. Aware that the 
phosphate may run out by the year 2000, 
Chief Hammer is said to be receptive to 
any long-range source of revenue that will 
simultaneously “glamorise” Nauru. 
Practically unknown on short-waves (a few 
radio amateur expeditions have been 
made), Nauru is 500 miles north-east of 
the Solomons. 

TESTS FROM RED CROSS 
The International Red Cross at Geneva 
will continue its series of tests during 
1971. Broadcasts will be on 7210KHz. 
The times are 0600-0700, 1130-1230, 
1700-1800 and 2300-2400GMT. 

Broadcasts will be in French, English 
and Spanish. Only reception reports from 
listeners outside Europe will be verified. 
This is due to the shortage of time, and 
the increase of work incumbent on the 
ICRC Radio Service. The issue of the 
Monitor’s Certificate will also be 
discontinued for an indefinite period. 

The dates of the broadcasts are as 
follows: March 22, 24, 26 May 17, 19, 21 
July 19, 21, 23 Sept 20, 22, 24 Nov 22, 
24, 26 

RFE ON 13 METRES 
Radio Free Europe is now using three 
13 metre band frequencies from its relay 
station in Lisbon, Portugal. The power 
used is 50KW and the schedule is as 
follows: 


GMT 

1600-1750 

0845-1600 

0830-1530 


KHz 

21745 (Bulgarian) 
21720 (Czechoslovak) 
21665 (Czechoslovak) 


BROADCASTS FROM KADUNA 
The latest schedule of Radio Television 
Kaduna in Nigeria is published by the 
ASWLC and shows that broadcasts are in 
English and Hausa and transmissions 
schedule is: 


GMT 

0430-0800 

0430-2200 

0845-1100 

1115-2200 


KHz 

6090 

9570 

11965 

6090 


ARMED FORCES RADIO 
The United States Armed Forces Radio 
uses transmitters at Dixon and Delano in 
California to provide programs, which 
originate in Washington, for reception in 
the Far East. These transmitters also 
provide good reception in the South 
Pacific, and their programs provide a 
variety of listening from baseball to the 
latest in news and information programs. 
The transmissions are as follows: 


GMT 

KHz 

2130-0200 

21500 

2130-0400 

17765 

0200-0530 

15410 

0300-0800 

11805 

0430-1630 

9700 

0700-1630 

5965 

0700-1030 

15155 


TANZANIA’S NEW VOICE 
Radio Tanzania at Dar-es-Salaam, has 
recently moved into international 
broadcasting, and is on the air for 45 
hours and 15 minutes weekly. A 50KW 


ELECTRONIC 

DESPATCH 

P.O. BOX 140. AUBURN 2144 
105 ilDIIDOE ROAD. BANKSIOWH 

MAIL ORDERS V/ELCOME 
PLEASE ADD POSTAGE 


BC177 

BC108 

BC109 

BF115 

BF179 

OCP71 

AC127 

AC128 

AC187 

AC188 

AD161 


NEW TRANSISTORS 


PNP 

NPN 

NPN 


75c 

60c 

75c 

70c 

$1.50 

$3.50 

95c 

85c 

$ 1.00 

96c 

$1.80 


AUI62 
AF116N .. . 
ADY23 .. . 
ASY50/53/54 
2N5459 
(MPF105) 
2N3055 .. . 

2N456A .. . 
2N513B .. . 

2N511A .. . 


DIODES 

OA91 (1N277) . 27c BA 102 .. .. 

BA100 .... 35c AAU9 .. .. 

BZY88/C12 (ZENER DIODE) .. .. 

BZY88 'C9V1 (ZFNER DIODE) .. .. 
BZY88/C6V2 (ZENER DIODE .. .. 

RECTIFIERS 

BY126/100 100V PIV 1A . 

MBI BRIDGE 100V PIV 1A .. .. 

127324 125 PIV 21A . 

216198 160 PIV 25A . 

THERMISTOR 

B8-320-01/50 (E201BC/P50E) .. .. 

SILVER WIRE RELAYS 

4. 6 or 12 CHANGE-OVfcR CON¬ 
TACTS, DUAL COIL. COMPLETE 
WITH SOCKET. 

CAPACITORS 

1000 MFD 45V DCW .. 

8000 MFD 55V DCW . . 

4000 MFD 75V DCW 
5500 MFD 45V DCW .. 


$1.80 

75c 

$1.50 

50c 

$1.60 

$2.50 

$2.50 

$4.00 

$ 2.00 

90c 

30c 

72c 

72c 

72c 

35c 

$1.80 

50c 

50c 

24c 


40c 

$1.50 

$4.00 

$3.00 

$3.00 


$ 2.00 


$2.00 


POWER TRANSISTORS 

036 GE PNP PLANAR DIFFUSED 
VCEO 75V 10 MA. VCBO 110V 

IMA VEBO 95V 1MA.1.C 6A, HFE 
40-50F 50KHz 2 on Board plus 2033 

plus 2034 plus 2086 . 

108 TRANSISTOR on large heat sink 
GEPNP (SIM.ADZ 11) MAX 1C equals 
15A Nominal 10A VCEO Equals 37V. 

VCBO 40V, VEBO 20V F 90 KHZ 

TRANSFORMERS 

120-240V PRIM. SEC 34-37-40V AT 

5A SIZE 51/4 x 6W.$8.00 

240V PRIM 48V SEC LOW CUR¬ 
RENT (IN STEEL BOX).$3.00 

DC REGULATORS 

6V 16A . . $10.00 I 12V 26A . . $18.00 

6V 24A .. $14.00 20V 10A .. $16.00 

12V 20A ..$14.00 I 30V 4A ..$10.00 

The above units require a smoothed DC 

input 30 p.c.-50 p.c. above the nominal 
voltage. The output voltage can be adjusted 
to CA plus or minus 2V. 

240V 1/4 h.p. MOTORS . $5.00 

DC POWER SUPPLIES 

REGULATED AND UNREGULATED 
(LARGE RANGE) 

7V-17 AMP.$10.00 

50V-20 AMP.$60.00 

6V-12 AMP (REGULATED) .. . . $25.00 

6V- 8 AMP (REGULATED) . . . . $22.00 

20V-15 AMP (REGULATED .. . $32.00 

MULTIVOLT (REGULATED) 
plus/minus 6, plus/minus 12 
and plus/minus 48V $50.00 

RADIO INTERFERENCE FILTER 

3 x 240 Volt at 20 AMP. $4.00 

4 x 240 Volt at 60 AMP. $5.00 

COMPUTER BOARDS 

TRANSISTORS.10c 

DIODES. 2c 

TRIMPOTS.30c 

CAPACITORS, RESISTORS, ETC. FREE 
100 BOARDS and OVER (4 TRANS./ 

BOARD).each 20c 

FANS 

CO-AXIAL 4”. $5.00 

CO-AXIAL 3°. $3.00 

CENTRIFUGAL (HIGH CAP.) .. $30.00 
DIGITAL ELAPSED TIME METERS $3.00 
ELEC. TIME DELAY SWITCH 

0-15 SECS. $1.50 

CONDENSORS 40 MIXED. $1.00 

WIRE WOUND RESISTORS VIT. 

ENAM. 30 MIXED. $1.00 

PHOTOCELL (PHILLIPS) LDR 

ORP12. 60c 

REED SWITCH HAMLIN DRG2-1A 80c 

LINE STABILISER, 190-260V Input. 

250V Output 10 amps.$20.00 

5 AMP.$15.00 

SPRAGUE FEED THROUGH 
CAPACITORS 

0.5 MFD 50V DC 40A.20c 

0.5 MFD 200V DC 20A.20c 

Miniature Flashing Bulbs 2.5V .. .. 5c 

Various Toggle Switches.20c 

OPEN 9 a.m. - 1 p.m, WEEKDAYS 
9 a.m - 3 p.m. SATURDAYS 
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1N645 
1N660 
1N914 
1N3491+R 
1N3492+R 
1N3493+R 
2N174 
2N277 
2N278 
2N301 
2N301-A 
2N384 
2N404-A 
2N406 
2N417 
2N441 
2N443 
2N456A 
2N458A 
2N489B 
2N649 
2N657 
2N696 
2N706A 
2N930 
2N1038 
2N1046 
2N1073B 
2N1100 
2N1302 
2N1303 
2N1304 
2N1305 
2N1306 
2N1307 
2N1308 
2N1309 
2N1563 
2N1908 
2142101 
2N2147 
2N2148 
2N2188 
2N2189 
2N2270 
2N2646 
2N2996 
2N3005 
2N3053 
2N3055 
2N3525 
2N3563 
2N3564 
2N3565 
2N3566 
2N3567 
2N3568 
2N3569 
2N3638 
2N3638-A 
2N3641 
2N3642 
2N3643 
2N3644 
2N3645 
2N3646 
2N3691 
2N3692 
2N3693 
2N3694 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3731 
2N3819 
2N3826 
2N4121 
2N4250 
1 2N4354 
2N4355 
2N4356 
2N4360 
2SB407 
2SB474 
3N140 
3N141 


IMPORTED COMPONENTS 


PO 

BOX 

1683P / 

0.84 

20A2 

0.78 

0.69 

20A4 

0.91 

0.51 

20A6 

1.04 

1.12 

20A8 

1.21 

1.35 

AA119 

0.36 

1.80 

AB1101 

1.20 

5.46 

AB1102 

0.87 

3.77 

AB1136 

0.54 

4.32 

AC 107 

2.28 

2.66 

AC 125 

0.96 

3.84 

AC 126 

0.96 

2.88 

AC127/128 

2.21 

1.74 

AC127/132 

2.16 

1.01 

AC128 

1.05 

1.77 

AC 132 

1.05 

3.08 

AC172 

1.20 

3.51 

AD149 

2.45 

4.20 

AF114N 

1.08 

6.12 

AF115N 

1.08 

14.76 

AF116N 

0.93 

2.12 

AF117N 

0.93 

4.79 

AF118 

2.52 

1.13 

AN1101 

0.60 

1.08 

AN 1102 

0.68 

1.80 

AN1103 

0.60 

3.92 

AN 1104 

0.60 

17.94 

AN1105 

0.60 

11.60 

AN2001 

0.45 

7.23 

AN7102 

0.90 

l.Ol 

AN7105 

0.68 

1.01 

AS 147 

0.66 

1.13 

AS148 

0.63 

1.13 

AS208 

1.23 

1.32 

AS300 

0.77 

1.32 

AS301 

0.80 

1.64 

AS306 

0.81 

1.64 

AS307 

0.81 

5.45 

AS308 

0.81 

24.47 

AS310 

0.81 

2.55 

AS311 

0.77 

2.24 

AS312 

0.77 

1.68 

AS313 

0.81 

2.79 

ASY73 

2.12 

3.57 

ASY76 

2.10 

2.64 

ASY77 

1.83 

2.19 

ASY80 

1.68 

3.15 

ASZ16 

3.03 

5.32 

ASZ18 

2.91 

2.48 

ASZ20 

0.98 

2.63 

ASZ21 

2.16 

3.17 

AT316 

0.68 

0.90 

AT318 

0.68 

1.08 

AT319 

0,69 

0.86 

AT321 

0.69 

1.01 

AT322 

0.63 

1.08 

AT323 

0.68 

1.08 

AT324 

0.68 

1.23 

AT325 

0.83 

0.90 

AT331 

1.02 

1.13 

AT337 

0.75 

1.13 

AT338 

1.50 

1.26 

AT341 

0.69 

1.26 

AT350 

1.14 

1.13 

AT1138 

2.66 

1.44 

AX1101 

1.53 

0.90 

AX1103 

1.70 

0.85 

AX1104 

1.86 

0.90 

AX1108 

1.86 

0.86 

AX1127 

1.50 

0.90 

AX1130 

1.50 

1.01 

AX1131 

1.70 

0.96 

AX1132 

1.50 

1.77 

AX1142 

1.20 

1.73 

AX1143 

1.58 

1.65 

AX1144 

1.44 

3.17 

AX1166 

1.37 

1.77 

AX1284 

1.41 

1.68 

AY1101 

0.68 

1.04 

AY1102 

1.04 

1.17 

AY1103 

1.35 

1.28 

AY1104 

1.35 

1.65 

AY1108 

1.65 

1.65 

AY1110 

1.50 

1.58 

AY1112 

0.69 

3.30 

AY1113 

0.69 

3.30 

AY1114 

0.60 

2.55 

AY1115 

0.60 

2.34 

AY 1116 

0.68 


AY 1117 
AY 1119 
AY1120 
AY 1121 
AY6108 
AY6109 

AY8108 (AY8103) 

AY8109 (AY8104) 

AY8112 

AY8113 

AY8115 

AY8116 

AY8117 

AY8135 

BA100 

BA114 

BC107 

BC108 

BC109 

BC147 

BC148 

BC149 

BC157 

BC158 

BC159 

BC177 

BC178 

BC179 

BC186 

BCY10 

BCY11 

BCY12 

BCY39 

BCY71 

BCZ10 

BCZ11 

BCZ12 

BDY20 

BF115 

BF145 

BF167 

BF173 

BF177 

BF178 

BF179 

BF184 

BF185 

BF194 

BF200 

BFY51 

BS19 

BSY11 

BT110A/500R 

BTY79/100R 

BTY79/200R 

BTY79/300R 

BY126/2O0 

BY126/400 

BY126/500 

BY 127/800 

BYX21L/200 + R 

BYX38/3004-R 

BYX38/600-1-R 

BYX38/9004-R 

BYX38/12004-R 

BYX39/600+R 

BYX39/800+R 

BYX39/1000 + R 

BZX70 Series 

BZY 88 C3V3 to Cll 

BZY 88 C12 to C30 

BZY95 Series 

BZY96 Series 

BZZ14 to 29 

C106Y1 

C122D1 

D13-T1 

DTG110B 

DTG1010 

EM402 

EM404 

EM406 

EM410 

FPT100 

H35 

MB05 

MB1 

MB3 


0.68 

MB 6 

3.39 

0.60 

MJE2955 

4.55 

0.98 

MJE3055 

3.06 

0.98 

OA5 

0.65 

1.65 

OA10 

0.87 

1.65 

OA47 

0.65 

3.75 

OA90 

0.32 

3.00 

OA91 

0.33 

6.75 

OA95 

0.39 

6.08 

OA202 

0.75 

2.25 

OC20 

6.38 

1.80 

OC22 

3.03 

9.13 

OC23 

3.80 

5.40 

OC24 

3.45 

0.44 

OC44N 

1.11 

0.39 

OC45N 

1.11 

0.83 

OC74 

0.96 

0.76 

2-OC74N 

1.92 

0.91 

OC75N 

1.49 

0.76 

OC140 

1.95 

0.68 

OC141 

2.60 

0.79 

OC201 

3.78 

0.89 

OC202 

3.68 

0.76 

OC915 

2.21 

0.89 

OCP70 

2.59 

0.91 

OCP71 

4.32 

0.84 

ORP12 

0.93 

0.92 

ORP60 

1.77 

0.79 

PA40 

4.83 

2.59 

PB40 

7.28 

3.24 

SC40D 

8.55 

3.14 

SC50D 

13.05 

5.19 

SD55 

0,63 

2.05 

SE1001 

1.13 

1.95 

SE1002 

1.20 

2.37 

SE1010 

1.80 

2.16 

SE2001 

0.98 

3.51 

SE2002 

1.20 

0.87 

SE3030 (AY8112) 

6.75 

0.64 

SE3031 (AY8112) 

6.75 

1.08 

SE3032 (AY8113 ) 

6.75 

1.15 

SE3033 (AY8114) 

4.72 

1.63 

SE3035 (AY8114) 

4.72 

1.80 

SE4001 

1.0.5 

2.04 

SE4002 

1.13 

0.72 

SE4040 

1.20 

0.72 

SE5001 

2.10 

0.67 

SE5002 

2.10 

1.32 

SE5003 

2.48 

5.19 

SE5020 

4.05 

2.16 

SE5023 

3.15 

8.43 

SE5025 

1.35 

3.00 

SE60010.75SE6002 

0.90 

2.70 

SE7001 

4.05 

3.03 

SE7002 

3.60 

3.45 

SE7070 

•4.05 

0.48 

SE7020 

5.40 

0.56 

SE8001 

4.05 

0.63 

SE8002 

4.50 

0.78 

ST2 

1.47 

1.35 

T1C44 

1.68 

1.32 

T1C45 

1.92 

1.62 

TIC46 

2.03 

2.08 

TIC47 

2.27 

3.03 

TIS37 

2.36 

3.14 

TIS43 

2.36 

3.88 

40360 

2.48 

4.53 

40361 

2.49 

1.95 

40406 

1.80 

0.83 

4040.7 

1.31 

0.98 

40410 

1.65 

2.16 

F.E.T.’S 


2.16 

2n4889 

2.70 

2.37 

2N5459 (MPF105 

1.60 

2.10 

2N5485 (MPF106) 

1.77 

3.78 

2N5245 (T1S88) 

2.62 

1.95 

2N5458 (MPF104) 

1.77 

6.96 

MPF 102 

1.77 

15.16 

INTEGRATED CIRCUITS 

0.45 

FUL900 

1.20 

0.63 

FUL914 

1.20 

0.78 

FUL923 

2.25 

1.39 

FUL719 

5.25 

1.80 

FUL723 

7.27 

8.07 

FUL739 

5.25 

1.88 

PA222 

3.12 

2.03 

PA230 

4.29 

2.65 

PA246 

13.57 


ALL PRICES INCLUDE TAX AND POSTAGE 
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transmitter is being used for Eastern and 
Southern Africa and is aimed at projecting 
Tanzania’s domestic and foreign policy ab¬ 
road, and to support the liberation struggle 
in Africa. Broadcasts are in English, 
Portuguese, Afrikaans and 12 other 
languages. 

The station has been heard in English 
0330-0500 on 6105 and 4785KHz 

The station has been heard in English 
0330-0500 on 6150 and 4785KHz and at 
1800 on 15435KHz. 

FLASHES FROM 
EVERYWHERE 

AFRICA 

SWAZILAND: A letter from Colin 
Miller of Johannesburg gives news of the 
expansion of Radio Swaziland following 
his recent visit to the station. A new 
station is due to go on the air in the 
middle of this year. There will possibly be 
a 50KW medium-wave outlet and a 10KW 
short-wave outlet. Trans World Radio is 
likely to be a partner. 

GABON: In a report in “Sweden 
Calling DXers’’ it appears that La Voix de 
la Renovation, PO Box 150, Libreville, has 
commenced to verify reception reports 
after a spell of two years. The new card 
shows the power on 3300KHz, 30KW 
instead of the former 4KW. 

MALI: According to the European DX 
Council Bulletin Radio Mali is offering 
broadcasting time to religious 
organisations. The big station built by 
China will soon be completed. It was 
intended for propaganda purposes, but 
now the Chinese are no longer popular. 
The station now broadcasts in English as 
follows: 

GMT KHz 

1645-1745 (Mon) 17725 

1445-1545 (Tue) 17725 

1030-1130 (Wed) 15145 

EQUATORIAL GUINEA: Radio Santa 
Isabel operates on 6250KHz and has 
English news at 1900GMT according to 
the World Bulletin. The program continues 
in popular music to 1930, when a news 
bulletin in Spanish is presented. 


ASIA 

NORTH VIETNAM: Radio Hanoi has 
been observed by Fred Clements of 
Wellington, NZ, on the new frequency of 
12030KHz. The program is in English 
from 1000 to 1030GMT, and is also 
carried on 10040KHz. An English program 
has also been observed on 10040KHz at 
2000-2030GMT. 


THE AMERICAS 

CANADA: The Canadian Post Office 
intends to mark the opening of the 
additional transmitters for the CBC 
International Service at Sackville, New 
Brunswick, with a special postage stamp to 
be issued in 1971. Anybody interested in 
this stamp should write to the Canada Post 
Office, Philatelic Service, Ottawa, Canada. 
The latest information from Radio Canada 
is that the transmitters are nearing 
completion, and the first two 250KW are 
to be in regular operation by May. 

MEXICO: Radio XERMX continues to 
be received on several frequencies, and at 
present best reception is on 15125KHz 
around 0500GMT. The station confirms 
reception with a book on the World Cup, 
two LP records and a letter signed by 
Hector Gonzalex de la Barrera, Chief 
Engineer. The address of the station is 
Apartado Postal 20-100, Mexico 20, DF, 
Mexico. 

FRENCH GUIANA: The ORTF 
station at Cayenne operates in French and 
local languages and is rarely heard in the 


South Pacific, our last verification from 
this station being received some 15 years 
ago. The present schedule should allow 
reception in this part of the world at sign 
on at 0915GMT. Broadcasts from the 
station are as follows: 


GMT 

KHz 

0915-1100 

3385 

1000-1200 (Sun) 

3385 

1500-1730 

6170 

1200-2030 (Sun) 

6170 

2030-0100 

3385 

2030-0200 (Sun) 

3385 


CUBA: Radio Havana, Cuba, has been 
heard by Peter Shylan, Newcastle, NSW, 
on 9525KHz. The broadcast puzzled him 
as it was carrying the program “The Voice 
of Vietnam’’. This broadcast was heard at 
0740GMT, and was actually recorded in 
Hanoi and broadcast by Havana, Cuba for 
its North American audience. Reports to 
Radio Havana Cuba should be sent to PO 
Box 7026, Havana, Cuba. 

EUROPE 

AUSTRIA: The Austrian Radio in 
Vienna has compiled a list of addresses of 
short-wave stations in South America, 
which is offered free to listeners who send 
them a reception report. A second list, 
with addresses of the radio stations in 
Venezuela is being compiled. Available 
lists are being announced in the German 
language DX-programs from Vienna. 

ROMANIA: Radio Bucharest has been 
heard with a transmission in English 
opening at 1300GMT. The frequency is 
17710KHz and the broadcast is for 
reception in Europe. Signals have been 
received in New Zealand. The same 
transmission is carried on 15250KHz. 

FRANCE: ORTF in Paris is using a 
new frequency for a service in Italian at 
1800GMT. The broadcasts have been 
heard by us on 11745KHz at good 
strength throughout the transmission, up 
to 1830GMT. 

ALBANIA: Radio Tirana has been 
heard with an English broadcast at 
0700GMT on a new frequency, 
11990KHz. The same channel has been 
observed 1530-1600GMT with an English 
program, suffering interference from 
Radio Prague, also using 11990KHz. 

LUXEMBOURG: According to 

“Sweden Calling DXers’’, Radio 
Luxembourg on 6090KHz has extended 
its service in English to 0200GMT. The 
power of the transmitter is 30KW and the 
signal is beamed eastwards. It is expected 
that two 250KW transmitters will be put 
into operation and the station will then be 
known as Radio Luxembourg 
International. The transmitter is located at 
Junglinster, and will be used as one 
500KW unit using an omni-directional 
aerial. The old 30KW transmitter will be 
put into operation on 15350KHz, which 
has not been active for some months. 
These short-wave transmitters relay the 
medium-wave program on 1439KHz. 

ITALY: According to Peter Curran, of 
Piangil, Victoria, the Radio Television 
Italiana, at Rome, has made a slight 
frequency change for its service in Italian 
at 0500GMT. This transmission is now 
heard on 15330KHz, instead of 
15340KHz. It continues in Somali at 
0510GMT, and again in Italian at 
0600GMT. The latter transmission is 
intended for reception in Australia and the 
Far East area. 

DENMARK: A report from John 
Cordor, Timaru, NZ, indicates that Radio 
Denmark at Copenhagen has been heard 
on 15165KHz at 1200GMT. Signals are 
good, and according to an English 
announcement the program is for North 
America. According to the Danish 
short-wave club the station is now 
verifying reports. The station has recently 
printed 3,000 QSL cards and is verifying 
English reports, even though English 
language programs have been 
discontinued. ft 



Motorola 

complimentary 

Silicon Power 
pairs 

Exclusive to Total 
Electronics ... and you 
can get them now, right 
off the shelf. 

Check through our list, 
then tear out this ad. and 
send it to us as your 
order form. 


3 AMP 

PLASTIC 

PACK 

(77-02) 

PRICE 

2N 4919 

NPN VCEO 



60V. 

$3.06 ea. 

2N 4922 

PNPVCEO 



60V. 

2.48 ea. 

5 AMP 

TO 3 PACK 


MJ1001 

NPN VCE 



80V. 

5.54 ea. 

MJ 901 

PNPVCE 



80V. 

4.45 ea. 

10 AMP 

PLASTIC 

PACK 

(90-2) 


MJE3055 

NPN VCE 



60V. 

2.50 ea. 

MJE 2955 

PNPVCE 



60V. 

4.47 ea. 

10 AMP 

TO 3 PACK 


2N 3716 

NPN VCE 



80V. 

5.93 ea. 

2N 3792 

PNPVCE 



80V. 

8.52 ea. 

30 AMP 

TO 3 PACK 


MJ 802 

NPN VCE 



90V. 

11.12 ea. 

MJ 4502 

PNPVCE 



90V. 

11.98 ea. 


All prices include Tax 
and Postage. 

Call TOTAL ELECTRONICS 
— now! 

Melbourne 96 2891, 

Sydney 50 0448, 

Adelaide 55 7433 

or write to P.O. Box 8, 
NORTH BRIGHTON, VIC., 
for further details. 

Name: 


Address: 
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AMPIIHCATION 


PHONE 51-3845 

snow 



37 VICTORIA AVENUE, MIDDLE COVE 
WEEKENDS S AFTER HOURS 40-5391 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 



AUDIO GENERATOR 

De Luxe Model TE—22D. _ _ 

Freq. range, Sine 20 cps—200KC. 
SO. 20 cps—25KC, Output Voltage 
Sine 7V. SO. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4-range attenuation. 

1 / 1 . 1/10, 1/100. 1/1K. Printed 
circuit. 240V A.C. 

$42.95 

SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC—500 Msc 
7 Bands. Accuracy 2 per cent 
Output 8V. Provision for Xtal. 
Suitable for self-calibration Marker 
generator. Printed circuit. 240 
V.A.C. 

S31.50 


NEW C.R.O. TUBES 


3API-906 3in.$2.75 

CV112 51n $2.00 

VCR97 6in ...... $3.75 

ACR10/VCR139A 3in 
CVI522 144in .. .. 


$3.00 

$2.25 


FOLDED ALUMINIUM 
INSTRUMENT BOXES 


6” x 4 x 2” .. .. 

514” x 3” x 2” .. .. 

5” x 3” x 4” .. 

4Vi” x 1%” x 214” .. 

4” x 2” x 2” .. .. 

4” x IW' x 2” .. 
3V4” x 2V4” x lVi” 
2 1 4” x 1%” x 2V4” .. 

Pack and Post 35c 


BLANK 
ALUMINIUM 
CHASSIS 

6in x 4in x 2ln .. .. $1.80 


8in x 5in x 2in 

9in x 6in X 2in 

lOin x 5in x 2in 

13in x 7in x 2in 

Pack and Post. 0c, 


.. .. $2.25. 

.. .. $3.40 

... . $2.75 

.. .. $3.65 


NEW POWER 
TRANSFORMERS 

240VAC, 50cps. Primary 
standard fil. windings. 

385VCT 80MA.$3.75 

325VCT 80MA.$3.75 

385VCT 60MA.$3.00 

385VCT 50MA.$3.00 

325VCT 40MA.$3.00 

240/240 60MA.W.50 

125MA filter choke .. $2.00 
100MA filter choke .. .. $2.00 
50MA filter choke .. .. $1.25 
Add Pack and Post. 


NEW SPEAKER 
TRANSFORMERS 
3 WATTS 

10K.. .. .. 15 ohms 

J0K. 8 ohms 

10K. 3.7 ohms 

15K.3.7 ohms 

3K.15 ohms 

5K.8 ohms 

5K.3.7 ohms 

7K.3.7 ohms 

8K.15 ohms 

$1.50 EACH 

Port. 35c. 


PLAYMASTER 

\\\VKi 



HI FI STEREO AMPLIFIER 

10 watts R.M.S. per channel. 
Freq. Response 30-20,000 cps. 
Inputs—crystal or ceramic cart¬ 
ridge. Tape. Separate bass, treble, 
balance. High gain broadcast band 
tuner. Slide rule dial. Excellent 
reception in country areas. 

WrftED AND TESTED $04.75 


Rotating Distress 
Emergency Beam 


Red—VWblllty Vi mile. 

12V D.C. operation. Waterproof. 
Complete with heavy duty suction 
Cap. Size 3Viin dia. x 5 Vi in. 
$5.75. 

Pack and Post. 25c. 


Metal Speaker Boxes 

6in and 3in sloping front. Suit 
wall or desk. $4.00. 

Pack and Post. 50c. 


TOP MOUNT 
CAR ANTENNA 


Complete with Coax lead and plug 
Standard Telescope .. .. $2,95 

Lock down .$4.00 

Spring Loaded.$4.00 


LOTRING 
LIGHTWEIGHT 
SOLDERING IRON 

.. $4.50 
. $6.30 


240V AC. 30 watts . 
12V DC 30 watts . 
Weight 2Viou. 
Heating Time 1.8mlns. 


G.D.O. UNITS 

Port: N.S.W. 50c. I'statc 75c. 
T.B. 15 Transistorised, 7 Band. 
360 Kc to 270 Megs. 

$39.75 


TV BOOSTER 

240 V.A.C. Especially designed for 
fringe area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 
strength. 

$15.95 

Poet Free 


MODEL TE-65 
V.T.V.M. 

D.C V 0-1.5-5-15-50-150-500- 
1.500 V. Rm». A.C.V.0-1.5. 5.5-15- 
50-150-500-1,500 V. Rmj. 0-1.44- 
14-400-1.400-1.4004,000 V. P.P. 
Resistance: RX10. 100.1K. .10K. 
•100K, 1M, 10M, Decibel—lOOdB 
mimu-pltu 65db 

$43.75 

TECH. P.V.58, *40 JO. 



8 TRANSISTOR 
CAR RADIOS 

R.F. Stage for long range recep¬ 
tion. 6 or 12 volt operation. On 
ordering please state polarity re¬ 
quirements complete with lock¬ 
down aerial and lead. 
Speaker Selection. 5”, 6’*, 8” 
7” x 5” or 6*’ x 9”. 

De Luxe Piuh^ Button Model, 



BENDIX B.C. 221 

Frequency Meter, 125 KC--20 

MCS. Complete Calibration book 
—100 KC crystal. 240 V AC 
supply. 

BRAND NEW.$75. 

USED GOOD ORDER .. $49.50 


MODEL TS-175 

85-1000 MCS. 

Complete with cal. book and 
crystal. 

$150.00 


CAPACITOR 
DISCHARGE 
IGNITION SYSTEM 

Kit of parts^s^er E.A. Aug. 1970 


Reverberation Units 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5*75 

Poet Free. 


SOLENOIDS—RELAY 

12V DC Coil resistance 120 
Ohms. 4-pole change over contacts, 
10 amps. 

$1.75 

Pack and post 25c. 


12V 2 AMP. 
TRANSFORMER 

240 VAC 50CPS prim. 

$3.00 

Pack and Pott 50c. 


NEW GRAMMO 
MOTORS 

240V. A.C. 

3 Speed* 82.75. 

Peril 48c. 


DYNAMIC LO-IMP 
STEREO PADDED 
HEADPHONES 

Willi cord and stereo plua. 

$3.50 

Pack and Post., 50c. 


BLOWER MOTOR 

240V A.C. Complete with 5 feet 
2” dia-flexible hose. 

$15.00 


WHIP AERIAL BASE 

Rubber—Suit car mounting 

$1.50 


BRAND NEW 

LIGHTING PLANTS 

Johnson 1 h.p. Engine 
12V, 30 amp. Generator. 

$72.00 


3" VERNIER DIAL 


8:1 Ratio 
$2.95, Post 25c. 


TR-1935 

TRANSCEIVER 

V.H.F. 10 channels Crystal locked. 
Freq. 100-155 MCS. Inbuilt 28 
V DC Supply. AM. 10 watts 
power output. 

$35.00 


AN/APX-6 

TRANSPONDER 

TXRX 

900-1200mcs. 

Complete with cavity tuning, 
resonator, digital counters, 
2C42-2C46 lighthouse tubes. 28V 
D.C. blower motor. 

$17.50 


HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust made. 8 to 16 ohms. 


6in .. 

S9.08 

lOin 

Bin .. 

$7.58 

12in 

Sin .. 

$941$ 



Postage: 
Interstate Me. 
N.S.W., 50c, 


INDICATOR UNIT 6" 

12 STANDARD MIN. VALVES 
1 CRYSTAL COMPLETE E.H.T. 
Supply No H.T. Supply 
Suitable for CRO onverslon 
19” x 8” x 8”.$19.75 


INSTRUMENT CASES 

Sloping Front. Hammertone Finish 
9” x 6Vi” x 7W’ .. .. $4.75 
7” x 6V$” x 7W’ .. .. $4.45 

6” x 6” x 6”.$4.20 

.. ,, $2.75 


5W 


x 3” x 2” 


Receiver-1 ndicator 
UNIT 

Type R-65/APN-9. 3BPI C.R.O. 
tube with Mu-Metal Shield and 
Socket. 33 valves. 2 x 2—5Y3 — 
6Y6 — VR105 — 6SA7 — 6N7 
— 2 x 2 SJ7, 3 x 6 SL7, 3 X 6SK7, 
7 x 6H6, 13 x 6SN7. 

Inbuilt super-het Receiver design¬ 
ed for reception of pulsed wave¬ 
form. 

4 channels, 1750KC—2020KC. 

$19.75 

k«ii»nmvvvwivv¥VfRiBiinBiiviiiP4 

WANTED 

Communications Receivers 
Test equipment P.A, Gear. 
Large or small surplus stock. 
Best prices. Call, write or 
phone any time. 
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GUITAR 

AMPLIFIERS 


14-watt, 4 Inputs. Base and Treble 
Boost. 2 Twin-cone Speakers, $63 
17-Watt 4-Channel. Base and 
Treble Boost. Two Twin-cone 
Speakers .$76.25 

35 WATT 

4-Channel. Bass and Treble Boost 
4 Twin-cone Speakers, $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $1030 extra on above 
models. 


3 WAY HI-FI 
SPEAKER SYSTEM 

Famous Onkyo Imp. 8 ohms. 
20 watt 8” woofer 

30-3000 cps .... $17.5.0 

30 watt Mid Range 6” 

600-10,000 cps .. .. $9.50 

40 watt horn tweeter 

5000-22000 cps. $7.95 

Oiled Teak Cabinets 

to suit. $26.75 

0— 150MHZ 75 Ohms 



MULLARD 

MAGNAVOX 

Designed bookshelf enclosure with 
6WR twin cone and 3TC tweeter 
$24.75 ea 

Super bookshelf enclosure., with 

2 x 6 WR.$36.75 ea. 

Hi-Fi enclosures with magnavox 
8WR or Rola C8MX .. ... 8 jwatts 

RMS.*** 

With 2 x 8WR or 2 x 8CMX 

15 watt* .$45.60 ea. 

With 12WR—10 Watt* 

$45.00 ea. 

8 or 15 ohms available. 

All cabinets are constructed of 

Pineboard end Veneered with 
Oiled Teak Formica and are com¬ 
plete with crossover network — 

Tweeter — Innerbond packing. 


PLAYMASTER 127 
STEREO CONTROL 
UNIT 

For tape replay, Magnetic, djsc. 
and crystal cartridge input. Radio 
fully described Nov. 69 Issue E.A. 






KIT SET $49.50 

Wired and Tested $5930. 
Pack and Post 75c. 


128 

STEREO AMPLIFIER 

64 Watts per channel 

Kit set.$^5 00 

Wired *»d Tested .. . $109.00 



VALVE TESTER 

Test all valves, diodes, rectifiers, 
checking filaments, shorts. Merit 
on direct reading. Good-bad 
meter. Complete with tube chart. 

$28.75 

Pack and Post, $1.25. 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

E.A. July and August Issue 

Kitset, including Csbinet. 

$98.00 

Wired and Tested. 

$114. oo 


COMPACT HI 
POWER ENCLOSURE 

E.A. Ian. 71. 

30 watt, complete as described, 

$51.50 


GUITAR AMPLIFIER 
150 WATT 
SOLID STATE 

Multi-purpose wide range fre¬ 
quency response. 2 Channels. 4 
inputs, separate Bass and Treble 
Controls, also separate volume 
controls. Can be operated Mono 
or Stereo. Black Vynex covered 
Carry Cabinet.175.00 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



a 

: • 

• • * 

• 


240V AC powered, 8 watts RMS 
per channel inputs for magnetic 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size lOViln x 6V*in 
x 3 Vi in. Attractive oiled teak 
cabinet. 

$54.00 


CASSETTE TAPE 
DECK 

4 Track—Stereo 

Famous make. Complete with 
Pre-Amplifier. 2 dynamic micro¬ 
phones. Plugs and Cables. 240v 
A.C Operation. Connect Direct 
to your Stereo Amplifier $147.50 


$147.50 



LEADER SIGNAL 
GENERATOR LSG II 

240 V AC operated. 6-band 120 
KC to 390 Megs. Provision for 
crystal. 

Post N.S.W., 75c; Interstate $1.25. 

$49.50 


ORGAN KEYBOARDS 

49-Note. Complete with 
Switching System. 

$72.00 

13-note, Pedal Clavier*. 
Complete with Switched. 

$39.50 


WIDE BAND OSCILLOSCOPES 


VERTICAL AXIS 
Deflection sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristics. 1.5 epa 
—1.5 MC. 

Input Impedance, 2 M ohms 25pF. 
Calibration Voltage IV p-p/cm. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p.p /cm 
Frequency Characteristics 1.5 
—800 KC. 


cps 


Input Impedance 2 M ohms 20 pF. 
Sweep Oscillator (5 Range) 10 cps 
—300 KC. 

Synchronisation Devices Internal 
(Positive and Negative, External). 
Power 240v AC 50/60 cps. 
Cathode Ray Tube 3KFIF. 

3-inch $102.75 



5 Meg Bandwidth Push-Pull verti¬ 
cal and Horizontal Amplifiers. 8 
positions, high sensitivity, vertical 
Amplifier Frequency Compensated 
on all positions. Calibrated .02 to 
600 volts. Hard time base, 20 
cycles to 75K. Latest American 
R.C.A. circuitry. Complete with 
probe. 

5-INCH $118.75 


GUITAR SPEAKERS 

12” 50 watts RMS .. .. $47.50 

12” 20 watts RMS . . .. S23.00 

12” 15 watts RMS .. . . $17.50 

12” 15 watts Twin Cone $19.95 

Pack and Post 70c 


RHYTHMATIC 
ELECTRONIC 
RHYTHM UNIT 

Solid-state, battery operated. Excel¬ 
lent accompaniment for guitarists. 
6 rhythms, variable tempo control, 
volume control. Can be powered 
from external supply. 

$67.00 

Post.. 50c. 



PIANO BASS 

fully transistorised 

240 V.A.C. Operation. Suitable to 
operate with instrument amplifier. 
Portable In black vynex carry 
case. 

19in x 14in x 6in, 
Keyboard. C1-C3. 2 Octaves. 
Models, Mellow — Bright — Sus¬ 
tain — Percussion. 

Slow and fast decay. 

Fine tuning adjustment control 
which matches piano bass to other 
instruments. 


$74.50 


STEREO RECORD 
CHANGER 

Current models. 4 speeds, auto¬ 
matic or manual operation. 

Standard model.$2».50 

Ceramic cartridge, Sapphire Stylus 
Standard model with 12in turn¬ 
table $34.00 

Deluxe model with 121n turntable. 
Cueing device, Ceramic cartridge 

Diamond Stylua.$40.00 

Deluxe model as above with — 
adjustable counter balance, 2 
spindles, calibrated . stilus pressure 

control added.$46 50 

Deluxe model as above with 12in 
Diecast Heavyweight Turntable, 4- 
pole Shielded motor. Suitable for 
Magnetic cartridge • - $5630 
The latter two record-changers can 
be supplied with magnetic cartridge 
and diamond stylus at $10 extra. 


PLATFORMS 

Teak Platforms, suit above 
changers, $9.00. Fully moulded 
tinted perspex covers, suit plat¬ 
forms 17V4in x lJViin x 4in 

$9.00 


10 RHYTHMS 
AND PERCUSSIVE 
INSTRUMENTS 
240v A.C. OPERATION. 


$125.00 


B.S.R. 4 TRACK 

STEREO TAPE DECK. 

3 speeds. 7ln spools. 3-digit counter 
Fast forward—fast rewind. 
£1830. 

Fitted with third head for 
monitoring, $55.50. 


COMMUNICATORS 
1 E.A. 160 RECEIVER 

KIT SET, $105.30. 

Wired and Tested 

$138.50. 



15" PIONEER 

15ln Pioneer Low Frequency 
Speaker. Imp. 8 ohms. 

Power, 30 watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electric Organ. Also ideal 
for Stereo Woofer Speaker. 

$30.00 


T.E. 46 
RESISTANCE 
CAPACITANCE 

Bridge and Analyser. 
Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. 
Also tests power factor, leakage, 
impedance, transformer ratio, in¬ 
sulation resistance to 200 megs, 
at 600V. 

Indications by eye and meter. 

$53*75 


VOLT A.C. 

VARIABLE TRANSFORMER. 

0-260V, 10 amp.$49.50 

0-260V, 5 amp.$37.50 

0-260V, 2Vi amp . .. $25.50 


ELECTRONICS Australia , March , 1971 


167 




















































AMPLIFICATION 


* * * * ★★★★ 


PHONE 51 3845 
51-7008 



COMMUNICATION 



37 VICTORIA AVENUE, MIDDLE COVE 
WEEKENDS & AFTER HOURS 40-5391 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 


KAISE 


MODEL SK-100 


VOLT-OHM-MILLI AMMETER 

HIGH SENSITIVITY 

100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 
SPECIFICATIONS: 

• DC Volts: 0.6, 3, 12, 60, 300, 600, 1200V, 

• AC Volts: 6. 30, 120, 300, 1200V. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 
600mA, 12 A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms. 2M 
ohms, 20M ohms. 

• Decibels: Minus 20 to plus 17, 31, 43, J1 
63. 

• Accuracy: DC plus minus 3 %. AC plus 
minus 4% (of full scale). 

• Overload Protected by Dual Silicondiodes. 

• Double-jewelled plus minus 2% Meter. 

• Plus minus \% Temperature-stabilised Film Resistor*. 

• Polarity Changeover Switch. 

• Scale with Mirror. 

Price $34.75. Post 75c. Interstate $1.00. 



K 

20 


CT330 



K 

20 


CT500 


CT. 330 20K. OPV 

D.C. Volts 6, 6, 30, 120 600 

1200, 3,000. 6 000 AC Volts 6. 
30. 120. 600. 1,200. D.C. Current 
.06-6, 60, 600mA Resistance, 6K, 
600K, 6meg., 60meg.. D.B. minus 
200 to plus 62, 5 Ranges. Specially 
suitable for transistor use. 

$16.45 

MODEL SK-44 
30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 
600, 1200, 3000. 

A.C. Volts: 6, 30, 120, 300, 1200. 
D.C. Current: 30uA, 6mA, 60mA, 
600mA. 

Resistance: 10K ohms, 1 M ohms, 
10 M ohms, 100 M. 

Decibels 20 cps plus 17, 31, 43, 
57, 63. 

OVERLOAD PROTECTION. 
SPECIFICATIONS 

Post 50c. Interstate 75c. 

$19.25 


MODEL SK-20 

20K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 

SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50, 

250, 1000. 

A.C. Volts: 10, 50, 250, 1000. 
D.C. Current: 50aU, 25mA, 

250mA. 

Resistance: 7K. 700K, 7 Meg. 
Decibels: Minus 10 cps plus 22 
(at A.C./ 10V) plus 20 cps plus 
36 (at A.C./50V). Upper freq. 
limit 7 Kc. 

OVERLOAD PROTECTION. 
$13.50. 


PANEL METERS 



Clear Plastic Flush Mounting 
l%ins, 2ins, 3ins, 4ins. 

Full range available. 

From 50uA—10A DC. 15 VDC. 
500 VDC, 300 VAC, VU and 5. 
Also 

Edge Mtrs, 

VUj-Stcreo Balance. 


Send 


price list, S.A.E. 


MODEL SK-70 

30K OHMS PER VOLT D.C 
10K OHMS PER VOLT A.C. 

D.C. Volt*: 0.5, 2.5. 10. 50. 250, 
500. 1000. 

A.C. Volts: 10. 50. 250, 500, 1000. 
D.C. Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 7K, 70K, 700K. 

7 Meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION 
$19.95. 

Post 50c, Interstate 75c. 


MODEL SK-60 
50K OHMS PER VOLT D.C. 
10K OHMS PER VOLT AX. 
SPECIFICATIONS: 

D.C Volts: 0.25, 2.5, 10, 50, 250, 
500, 1000. 

A.C. Volts: 10, 50, 250. 500, 1000. 
D.C. Current: 25uA, 5mA, 50mA, 
500mA. 

Resistance: 10K, 100K, 1 Meg. 

10 Meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$22.75. 

Post 50c, Interstate 75c. 


MODEL SK-55 
30K OHMS PER VOLT D.C. 
14K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 

1200 . 

A.C. Volts: 12, 60, 300, 1200. 
D.C. Current: 60uA, 12mA. 

300mA. 

Resistance: 10K Ohms, 1 M ohm, 
10 M ohms. 

Decibels: Minus 10 cps plus 

23 db. 


$19.95 


S.W.R. METERS 

0-100MCS. 

1KW. POWER OUTPUT. 

$14.75 

Pack and post 75c. 


MODEL SE-405 

0-150 MHZ 75 Ohms 2 K.W. 

$27.50 


SIGNAL INJECTOR 

MODEL 250-B. 
TRANSISTORISED. 

$7.95 

SIGNAL TRACER 

Operates in conjunction with 250-B 

$4.95 


DYNAMIC 

MICROPHONES 


CARDIOtD. UNI-DIRECTIONAL 

On-off switch. Hand held or stand 
mount. 

Freq. response: 80-10,000 cps. 
Sensitivity—60DB/1000 cps. 

Model—UDM-103. 

50K-600 ohms $16.45 

Model UDM-104. 50K . . $13.95 

Model UDM-3. 50K .. $12.95 

(Stand mount only.) 

Hi Imp Dynamic DM 203 $8.75 
Crystal Lapd .SL75 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 



MINIATURE P.A. AMPLIFIER 
15 WATTS OUTPUT 
Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 

? ick-up with electronic nrx ne 
.P. EL-84 output $42.50 

30 Watt. As above, EL-34 

P.P. $57.50 

Public Address Range. 

All models available with either 
multi-tapped 600 ohm line or 15 
ohm Voice Coll. 

Solid State 240V AX. 

20 Watt .$49.50 

50 Watt .$69.50 

50 Watt 240 A.C. plus 

12v. D.C.$89.00 

All have input for 2 microphones 
or 2 Magnetic or Crystal P.U. 
With Mixing. 



P.A. SPEAKERS 

8 WATT. 

8in Units in Waterproof 
Projection Homs. 

15 Ohm Voice Coils. 


$15.25 


Line Output Transformers to suit. 

$1.75 extra. 


MICROPHONE 
STANDS 

Floor Model. 6ft adjustable with 
heavyweight cast-iron base. 

1.75 


8 ' 


$1 

TABLE MODEL 

$3.50 

Flexible Goose Necks. 

9in . . $2.75 18in . . . $4.35 
12in . . . $3.50 24in . . . $5.00 


ELECTRIC GUITAR 

PICK-UP UNITS. 

Separate volume, tone control. 

$9.75 


SPEAKER COLUMN 

VINYL COVERED—TEAK— 
33in x lOin x lOin. Complete 
with 4 heavy duty 6in Speakers. 
25 watts— 4, 8, or 16 ohms. 

$32.50 


TAPE CASSETTES 

TENSELISED MYLAR 

C 60.$1.25 

C 90.$2.00 

Cl 20.$2.75 

Head Cleaners.$1.75 

MECCA-SOUND 

MATE 

SOLID STATE 
CASSETTE 
TAPE RECORDER 

2 track, mono. 8 transistors. 
Battery operated. Auxiliary input 
for recording records, TV, radio. 
Complete with microphone with 
remote control switch and tabic 
stand. Provision for external 7VW 
DC supply. Battery record level 
indicator. 

$54.00 

Pack and post 75c. 


NEW RECORDING 
TAPE 

7in Mylar L.P. 1800ft . . $3.75 

7in Mylar D.P. 2400ft . . $5.00 

3” 300ft Poly.50c 

5” 900ft Poly.S2.50 

5” 1200ft.$3.00 

5” 1800ft.S3.65 

7” 1200ft Acetate.S2.50 

5” 500ft Acetate.$1.50 


HI-FI STEREO 
HEAD PHONES 



DE LUXE MODEL WITH 
INDIVIDUAL TONE CONTROL 


$12.95 


20—12000 cps . $6.75 

20—18000 cps.$9.00 

Pack and Post 35c. 


NEW SPEAKER 
SPECIALS 

8-16 OHMS 

5 Vi ins.$3.35 

61ns .$4.15 

Sins . $4.85 

4ins x 2ins.$3.45 

5ins x 3ins.$3.45 

6ins x 4in*.$4.25 

7ins x 5ins.S4.85 

9ins x 6ins.$6.25 

3 in Pillow Phone 8 ohm $2^45 
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ANSWERS TO 
CORRESPONDENTS 


SW LISTENER: I have a valve receiver 
that is about 2 5 years old which receives 
short-wave signals between the 13 and 41 
metre bands. It picks up international SW 
signals very well after dark, but during the 
day I am unable to receive anything. 
Could you tell me what is the cause of this 
and, if possible, how to overcome it? (BO., 
Pascoe Vale, Vic.) 

• The problem lies in the ionosphere, not 
your receiver. The degree of ionisation 
varies according to the time of day and it 
is found that long range reception is best, 
as you describe, when it is night at the 
receiver. You may be able to overcome 
this, to a certain extent, by using an 
antenna with greater directivity and hence 
gain in the desired direction. We published 
an article in March, 1968 entitled 
“Sunspots, the Ionosphere and DX” which 
may be of interest and assistance to you. 
We have a limited number of back 
numbers available at 60c including 
postage. 

FOURTEEN-YEAR-OLD READER: I 
have been interested in electronics since 
nine years of age, and have built many 
projects and conducted a few experiments 
of my own. I would like to express my 
sincere thanks to all people concerned in 
the publishing of your magazine, and I 
hope it will continue for a long time to 
come. I would like to know if “Electronics 
Australia’’ has ever published an article 
dealing with the conversion of a standard 
television receiver into an oscilloscope. 
Also, do you have any details of a 12-16 
volt DC/AC converter with a 240 volt 
output? (G.S., South Coogee, NSW.) 

• We thank you for your kind remarks 
about the magazine and technical staff. 
Although we haven’t described a complete 
oscilloscope using a TV tube, an 
interesting article was published in March, 
1963 issue (File No 7/C/20). It illustrated 
the “sampling” technique commonly used 
to increase the HF performance of a CRO 
circuit which would not usually extend 
beyond a certain limit using conventional 
amplifiers. The article describes an adaptor 
whereby a standard TV set can be used to 
display repetitive phenomena of a medium 
frequency. Circuits for vibrator (not 
transistor) DC/AC converters were 
published in the April, 1951 and January, 
1957 issues (File No 3/IV/6). All reprints 
mentioned above are available through the 
reprint service for 20c each. 

SHORT-WAVE LISTENER: I am a keen 
short-wave listener, mainly to the amateur 
bands, as I hope to be an amateur in the 
future. I notice that most amateurs these 
days use SSB for their transmissions. At 
the moment, I use a receiver which is not 
built to resolve SSB, as I cannot afford a 
complete receiver that can. Is there 
another way that SSB signals can be 
received on my receiver apart from placing 
a second set beside the first? Have you 
ever published a circuit for a VHF 
converter, and how does it work? (P.H., 
Essendon, Vic.) 

• A description of a BFO unit was 
published in the September 1970 issue 
(File No 2/BFO/3), and this, properly 
injected into the IF system of your 
existing receiver, will provide a simple 
method of resolving SSB, although 
receiver stability may still be a problem. A 
suitable VHF converter using MOSFETs to 
perform the mixing functions was 


published in the April, 1970 issue (File No 
3/CV/6). A thorough explanation of the 
principles of frequency conversion are 
given in the article, and this is highly 
recommended if you want to be 
completely familiar with the subject. The 
two articles above are available through 
the reprint service for 20c each. 

DX REPORTS: Over the past few years I 
have been extremely interested in your 
amateur band and listening around the 
world pages, for which I commend you. 
During the past few months, I have been 
listening to European and other stations, 
and have found them interesting listening. 
Now I have started to write to them giving 
such information as strength, fading and 
popularity. Could you please tell me the 
addresses of the following stations: Radio 
North Sea International; Radio Nepal; 
Austrian Radio, Vienna; All India Radio? 
Also, where can I purchase a copy of the 
World Radio Handbook? (M.S., East 
Malvern, Vic.) 

• We are glad that you find our amateur 
and listening notes of interest. You will 
often find addresses for stations given in 
the listening notes. This section also 
includes tips on how to get the most from 
the hobby. We cannot help you with the 
address of Radio North Sea International, 
as this is a pirate station. Most SW stations 
who require listeners’ reports include in 
their broadcasts an address to which 
reports should be sent. Generally speaking, 
we cannot provide addresses of SW 
stations and inquiries should normally be 
addressed to our DX correspondent, Mr 
Arthur Cushen, whose address appears on 
the first page of the listening notes. On 
this occasion, however, we can give you 
the addresses you need. They are as 
follows: Radio Nepal, Dept of 

Broadcasting, His Majesty’s Govt of Nepal, 
Kathmandu, Nepal; Austrian Radio, SW 


Service, PO Box 700, A-1040, Vienna, 
Austria; All India Radio. External 
Services, Parliament Street, New Delhi, 
India. The World Radio & TV Handbook 
:an be ordered through most larger 
Dooksellers or can be obtained through Mr 
Cushen. 

DC/AC CONVERTER: I would like to 
know if you have published a circuit for a 
transistor converter that will produce 240 
volts at 50Hz from a 12-volt source such 
as a car battery. I would also like to know 
if there is another name for a “tunnel 
diode”, as I can’t buy them under that 
name. (J.H., Port Hedland, W.A.) 

• AVe have never described a transistor 
DC/AC converter operating at 50Hz. The 
only transistor converters that we have 
described have been high frequency. 
(3KHz) converters such as the types used 
in CD ignition systems. These are usually 
equipped with a rectifier to provide a 
voltage in the vicinity of 300 volts DC. We 
have, on the other hand, described 
vibrator supplies which operate at 100Hz, 
and are designed to act as an emergency 
240 volt AC supply. These were described 
in the April, 1951 and January, 1957 
issues of this magazine. Reprints of the 
two articles are available through the 
reprint service for 20c under the File No 
3/IV/6. “Tunnel diode” is the more 
familiar name given to the “Esaki diode”. 
The Esaki diode was developed by a 
Japanese engineering scientist — hence the 
name. It seems as though the call for such 
a device is very small in your district. The 
dealer in question may be able to supply 
you with one or obtain one for you if you 
can quote a type number for a particular 
tunnel diode. 

PLAYMASTER 115: ] have recently built 
the Playmaster 115 stereo amplifier 
described in April, 1967. I am having 
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As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
PROJECT REPRINTS: For a 20c fee, we will supply data, as available from our files. The amount 
of data available varies but in no case doc it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
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PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
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mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
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LAFAYETTE ha6oo 

Transistorised Communications Receiver 



HA-600T $199.50 


2 FIELD EFFECT TRANSISTORS Si^dw. 
5 BANDS 


150-400 KC, 550-1600 KC (Broadcast Band), 
1.6-4.8 MC, 4.8-14.6 MC, 10.5-30 MC. 


This new receiver. Model HA-600, combines the latest solid state elec¬ 
tronics with attractive modern appearance to achieve a superb blend of 
performance and style. Advanced circuitry utilises two Field Effect Tran¬ 
sistors in the mixer and oscillator stages to assure high sensitivity with 
lowest noise factor 10 Transistors, 7 Diodes plus 1 Zener Diode com¬ 
plement the F.E.T.’s to provide top performance with exceptional stability. 
Series Gate noise limiter and automatic volume control provide efficient 
noise and audio blasting suppression. Built-in variable BFO permits clear 
reception of code and single sideband signals. Continuous electrical band- 
spread calibrated for amateur bands 80 to 10 metres facilitates tuning. 

• Operates from 12 volts DC (negative ground) or 220-240 volts 50 cps. 

(17 watts). 


• Two Mechanical Filters for Ex¬ 
ceptional Selectivity. 

• Product Detector for SSB/CW. 

• Huge Edge Illuminated Slide 
Rule Dial with “S" Meter. 


# Electrical Bandspread Calibra¬ 
ted on Amateur Bands 80 to 
10 metres. 

• Engineered by Lafayette to 
their highest quality standards. 


SPECIFICATIONS: Sensitivity: 1 uV at lOdb signal to noise ratio. 
Selectivity: -f- or — 2 KC at 6 db down + or — 6KC at 60 db down. 
Intermediate Frequency: 455 KC. BFO Frequency: 455 KC + or — 
2.5 KC. Antenna Impedance: 50-400 ohms. Audio Power Output: 3 
Watts at 4 ohms. Speaker Impedance: 4, 8 and 500 ohms. Headphone 
Impedance: 8 ohms. CONTROLS: Function, BFO, Volume, Band Selec¬ 
tor, RF Gain, Antenna Trimmer. 


L 


AFAYETTE 


ELECTRONICS 


Division of Electron Tubt 
Distributor* Pty, Ltd. 


Ail mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 
VIC., 3182. Ph. 94-6036 


LAFAYETTE Communications recaivers 
are also available from: 

RADIO HOUSE PTY. LTD., 306 Pitt 
Street, 760 George Street Sydney 
N.S.W. 2000. 

TISCO AGENCIES. Overend and 
Hampton Streets. Woolloongabba 
Q'land 4102. 


ANSWERS 


trouble operating it with my tape recorder 
although it works well with other sources. 
The tape recorder has a nominal output of 
775mV at 10K output impedance and is 
overloading the amplifier input circuitry. 
Can you suggest a suitable attenuating 
circuit? Also, when building this amplifier, 
I experienced problems due to insufficient 
Vceo of the driver transistors and with the 
biasing of the FET in one of the 
preamplifiers. Are these problems 
common? (B.M. Nedland, WA.) 

• Answering your questions in order, the 
attenuating circuit could take the form of 
a small preset potentiometer of a resistive 
network on the output of the tape 
recorder. A suitable value for the pots 
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would be 100K. An alternative resistive 
network is shown. Some readers did 
experience problems with insufficient 
Vceo of the driver transistors. Higher 
voltage transistors are now readily 
available to completely solve the problem. 
Type 2N4036 or 2N5322 may be substi¬ 
tuted for 2N3645, and 40408 or2N2102 
substituted for 2N3642. FET parameter 
spreads were a serious problem and this 
was covered in an article entitled 
“Parameter spreads and FET 
preamplifiers” in July, 1968. (File No 
l/PRE/22.) 

STUDENT READER: I am a student 
entering 4th form and am a regular reader 
of your magazine, but I find that most of 
the projects that interest me operate from 
high voltages. I would like to see more 
projects designed for low voltage 
operation, say 12 volts. I would also like 
to see a circuit of a complete rhythm unit 
which could imitate the sound of a 
percussion ensemble. I feel a lot of young 
people would be interested in such a unit, 
(P.H. Lyons, ACT.) 

• By the term ‘‘high voltage” we take it 
that you mean mains voltage. Battery 
operation is only economical on small 
projects where the current consumption is 
small. Higher current consumption (not 
necessarily at high voltage) would 
certainly demand an AC mains derived 
supply, and it is here that the question of 
battery life has to be considered before a 
design is “frozen”, If you want to steer 
clear of the mains voltage, there are plenty 
of projects designed to operate from 
batteries. Regarding the rhythm unit, our 
reasons for not publishing details of such a 
complicated device are many, a major one 
being the cost of components, which 
might approach the cost of a commercially 
made unit. 

FM BROADCASTING: In Forum, in the 
January issue, you said that FM 
broadcasting in Australia will use the UHF 
band. As most imported stereo tuners and 
tuner/amplifiers cover only the VHF band, 
there will be a lot of dissatisfied people in 
Australia, including myself. Most of these 
equipments cover the band 88 to 108MHz, 
and some advertisers are offering the 
tuners as “including future FM stereo 
transmissions”. If this band were used for 
FM broadcasting, the only television 
stations to be affected would be those 
using channels 3, 4 and 5. I suppose it 
would be impossible to ask those stations 
to change frequency. The only alternative 
would be to buy a UHF converter for the 
VHF tuners. Would it be possible to have 
FM on both the UHF and VHF bands? 
(J.S., Toowoomba, Old.) 

• We had to precis your letter, J;S„ as 
much of what you said has been said many 
times before. We would imagine that all 
the points you have raised will also be 
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—continued 

brought up at the ABCB inquiry into the 
whole subject of FM broadcasting. As you 
say, it is most unlikely that the TV 
stations using the overlapping frequencies 
would be asked to change to other 
channels — it is essential to consider those 
people owning television sets which would 
then probably need to be modified. A 
converter is certainly a possibility for 
those stuck with an otherwise useless VHF 
tuner, assuming of course that only UHF 
is used. But until the inquiry is concluded 
and recommendations of the ABCB 
published, all comment can be based only 
on speculation. 


COMPUTER TRANSISTORS: I have been 
experimenting with some computer board 
transistors and cannot make them 
function as amplifiers. I believe that they 
have the same characteristics as the 
BC108, except for a lower dissipation. 
When I set one up in an amplifier circuit 
and fed a signal to it, all I could get was 
distortion. Is there something wrong with 


my biasing? Can you also suggest a 
publication giving a basic outline on 
transistor biasing, finally leading into more 
complex applications for thyristors, diacs, 
triacs, MOSFETS, UJT’s and so on? (M.D., 
Erina, NSW.) 

• We have had queries on the use of 
computer transistors before, M.D. Because 
they are transistors designed specifically 


MUSICOLOUR: I have just purchased a 
“Musicolour” as described in October 
1969. I wish to use it in conjunction with 
live performances and am looking for a 
suitable amplifier for this purpose. I am 
thinking in terms of 3 microphone inputs, 
one for each channel of the Musicolour, 
for drums, guitars and vocal. Do you have 
a circuit of a suitable amplifier? (N.B., 
Cheltenham, NSW.) 

• Two different approaches seem to be 
indicated here. If you wish each channel 
of the Musicolour to respond solely to a 
particular microphone input, then you will 
need three amplifiers, each with its own 
microphone input, to drive each 
Musicolour channel. The frequency 
determining circuits of the Musicolour 
would have to be deleted for best results. 
On the other hand, you could use a 
three-channel microphone mixer, feed its 
output to a single amplifier to drive the 
Musicolour. Unfortunately, we have not 
published amplifiers to directly suit either 
approach. You could make up suitable 
amplifiers using circuitry from the 
Powered Loudspeaker (File No l/MA/48) 
published in September 1969 and the 
4 -channel Audio Mixer published in 
February 1966 (File No l/MX/6). Dyeline 
copies of these articles are available from 
our Information Service at 20c each. 


PLAYMASTER 115: I plan to build the 
Playmaster 115 Stereo as described in 
April 1967. Would you please supply me 
with the necessary printed boards? Could 
you also indicate possible substitutes for 
the 40250 silicon power transistor and 
construction details of a low cost tuner to 
team with the amplifier? (J.M., Jesmond, 
NSW.) 

• As we have noted previously in these 
columns, we do not supply printed boards 
or other components. You should contact 
one of advertisers who specialise in kitsets 
to obtain the parts you require. Suitable 
replacements for the 40250 are 2N3054 or 
BDY/2N3055. A low cost IC tuner was 
published in the February 1971 issue. 

PRINTED WIRING BOARDS: An IC 
Volume Compressor was featured in the 
February 1970 issue. Could you please 
advise if the printed wiring board is 
available and the price? (R.B., Strathmore, 
Vic.) 

• There should be no special difficulty in 
obtaining printed wiring boards for any of 
our projects. They should be available 
from the same supplier from whom you 
purchase your other components. As each 
project involving a printed wiring board is 
completed, photographic copies of the 
pattern are distributed to all those 
advertisers who manufacture such devices, 
and who have arranged to receive this 
service. (This procedure is similar to that 
followed for our metalwork designs.) By 
the time the issue appears, manufacturers 
will have had time to prepare their own 
masters and, if they wish, build up stocks. 
We do not supply printed wiring boards 
(or any other components) but we can 
provide photographic copies of the pattern 
to any reader who is in a position to etch 
his own boards. The price for this service 
is 50c per pattern. 



solid state 
controlled 
temperature 
soldering system 


□ NO MOVING PARTS 

□ ACCURATE, HIGH SENSITIVITY ELECTRONIC CIRCUIT 

□ TEMPERATURE SELECTION WHILE TOOL IS UNDER LOAD 

In one step, Adcola have forged ahead in controlled temperature 
soldering methods. New Adcola equipment, incorporating an advanced 
electronic circuit, provides unique advantages — 

No moving parts. Not subject to wearing contacts. High reliability. 

Fast production without risk of thermal damage to sensitive devices. 
Longer tip life. Allows use of standard TRICLAD and ARMCLAD tips. 
No idling temperature hunting — correct temperature selected 
at a turn of the dial. 

Two low voltage power units available. Two sizes of tool with 
Initial heat-up to 750 F or 400 C, in 55 seconds. 

TC3. weighing %ths oz., has three times the power of 
equivalent size 12 watt M20. 

TC8, weighing 3 oz., has almost four times the power of 
equivalent 23 watt'M64. 

Please ask for literature 


yk /V Selection is simple; from our brochure. Yours for the asking. 

AUUULA ADCOLA PRODUCTS PTY. LIMITED 


VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd. f Burwood, 2134 (Tel. 747 1606) 
S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 
OLD.: T. H, Martin Pty. Ltd., Brisbane (Tel. 21 5644) 
W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) 
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HE 

CRYSTALS 

CITIZENS BAND and MODEL 
RADIO CONTROL 
FREQUENCY CRYSTALS 

HC18 Miniature, i inch spacing. 
26,540 MHz 26,995 MHz 27,240 MHz 
26,590 MHz 27,045 MHz 27,245 MHz 
26,640 MHz 27,095 MHz 27,425 MHz 
26,690 MHz 27,145 MHz 27,740 MHz 
26,785 MHz 27,195 MHz 27,785 MHz 
26,790 MHz 27,880 MHz 

PRICE $3.50 EACH. 
AMATEUR CRYSTALS 
VHF Band — 144 MHz FM 
HC 6 Holders, i inch spacing. 
Channel A Transmit 4,051.55 KHz 
Channel A Receive 10,275.35 KHz 
Channel B Transmit 4,055.5 KHz 
Channel B Receive 10,285.71 KHz 
Channel C Transmit 4,059.61 KHz 
Channel C Receive 10,296.14 KHz 
Channel Z Transmit 4,048.88 KHz 
Channel Z Receive 10,411.55 KHz 
Channel 4 Transmit 4,066.66 KHz 
Channel 4 Receive 10,278.57 KHz 
Channel 1 Transmit 4,058.33 KHz 
Channel 1 Receive 10.257.14 KHz 
PRICE $5.50 EACH. 
MARKER CRYSTALS 

100 KHz Marker . $12.00 

1,000 KHz Marker . $12.00 

3.500 KHz Marker . $5.50 

5.500 KHz Marker . $5.50 

COMMERCIAL FREQUENCY 

CRYSTALS 

HC 6 Holders, i inch spacing. 

2.182 KHz 2,637 KHz 4.535 KHZ 

2,524 KHz 2,739 KHz 6.280 KHz 

2,603 KHz 2,979 KHz 6,735 KHz 
4.095 KHz 

PRICE $5.50 EACH. 

VERNIER DIALS 

Ratio 8 to 1 Reduction, Scale 0-10 

Type T 501 1$ inch diameter $2.00 

Type T 502 2 inch diameter $2.75 

Type T 503 3 inch diameter $330 

LOW PASS FILTERS 

A “Cabena” Low Pass Filter will fix 
TVI. Cut-off frequency, 30 MHz; 
attenuation at 60 MHz better than 
30 dB; insertion loss, negligible. Im¬ 
pedance 50-72 ohms. 

PRICE $11.50. Postage 10c. 

WIRE WOUND POTENTIOMETERS 

50 watts, 200 ohms. Price $3.00. 

SOLID STATE STEREO AMPLIFIER 

8 watts r.m.s. per channel. Input for 
magnetic, crystal and ceramic type 
microphone. P.V. cartridges, tape re¬ 
corder input and output, tuner input, 
stereo headphone jack. 

Reduced to $55.00. Postage $1.20. 

PACK OF RESISTORS 

100 Resistors of i and 1 watt rating. 
_ _ Price $1 .75 . P ostage 20c. 

SIGN ALTNJ ECTOR 

Model SE250B. Price $7.00. Post 20c.‘ 


RADIO 

SUPPLIERS A 

Mail Order Specialists^ 


FIVE-CORE CABLE 

5 x 5/0076. Ideal for Intercoms., 
Telephones, etc. New. 100yds rolls, $17 
(postage 75c), or 20c yd.____ 

STEREO HEADPHONES 

Professional quality (well known 
brand). Large earpads, standard stereo 
plug, 6 ft lead. 

Price $5.75. Postage 50c. 

SPECIAL 

1 WATT TRANSCEIVER 
13 TRANSISTOR. 3 
CHANNEL and Call 
System. 
Specifications: 

Circuit: 13 Transistors, 1 Diode, 1 
Thermistor. Range: Up to 10 miles 
(depending on terrain, etc). Frequency: 
27.240 MHz (PMG approved). Freq. 
Stability: Plus or minus 0.005 per cent. 
Transmitter: Crystal controlled, 1 

watt. Receiver: Superheterodyne, Crys¬ 
tal controlled. Antenna: 13 Section 
Telescopic. Power Source: 8 UM3 1.5 
volt pen batts. Size: 81in x 3Lin x Hin. 
Weight: 25oz. Other features: Leather 
carrying case, battery level meter, 
squelch control, earphone jack, AC 
adapter jack, etc. 

PRICE $75 A PAIR 
Usual price $165. 

Single units available $40 each. 

BE EARLY. 

BRAND NEW SPEAKERS 

3DX 8 ohms Nett Price $3.95 Post 20c 


3DX 15 ohms 
6A7 8 ohms 

6A7 15 ohms 
8A7 8 ohms 

8A7 1 5 ohms 
12CMX 8 ohms. 
12CMX 15 ohms. 


323 ELIZABETH STREET, 

(2 Doors from Little Lonsdale Street) 

►MELBOURNE, VIC. 3000 

TELEPHONES: 677329,674286 

DELUXE 150 PROJECT KIT 

(as illustrated) 



Using integrated circuit, in hardwood 
carrying case, contains all parts for 
150 different projects inc. IC, diode 
and Transistor Radios, electronic 
switches, relays, alarms, test equ.pment, 


OC71 

OC44 

OC45 

AC125 

AC 128 

BA100 

OA91 


).95. 

Postage 

75c. 

1SIST0RS AND DIODES 

... 75c 

AF114 ... 

80c 

... 90c 

AF116 ... 

80c 

... 90c 

BC108 ... 

70c 

. . 80c 

BC109 . . . 

80c 

... 80c 

BF115 ... 

80c 

. . 30c 

OA90 .... 

30c 

... 20c 

OA95 .... 

30c 


Postage 10c. 


$3.95 Post 20c 
$5.50 Post 40c 
$5.50 Post 40c 
$7.20 Post 40c 
1 $7.20 Post 40c 

$10.75 Post 80c 
$10.75 Post 80c 


DELCO TRANSISTORS 

Type 2N441 . . Price $2.40. Post 10c 

Type 2N278 . . Price $6.00. Post 10c 

Type 2N301 . . Price $7.40. Post 10c 

LT91 RECTIFIER 

20 Volt 2 Amp. 

Price $1.50. Postage 10c. 

TE-16A~ TRANSISTORISED 

TEST OSCILLATOR 

Frequency range: 400 KHz to 30 
MHz in five bands. Modulated 800 Hz 
sine wave. Modulation 30% approx. 
5i x 5i x 31 inches. Weight 1.5 lb. 
Price $24 tax paid. Postage 75c. 

AUTO CAR AERIALS 

Hirschmann, type 300N, side mounting, 
new. Price $4.50. Postage 20c. 

INSTRUMENT CASE~ 

Sloping front panel. Plastic case, metal 
front panel li x 4* x 5 inches. Suit¬ 
able for radio, test equipment, projects, 
etc. Price $3.50 inc. tax. Postage 10c. 


AC ADAPTOR—BATTERY SAVER 

Type PS64—240 volts to 6 or 9 volts, 

300 mA . $12.50 

Type PS62—240 volts to 6 or 9 volts, 

100 mA .. $8.50 

Postage 30c. _ 

SOLDERING IRONS 

ADCOLA M70 l/8inch tip, 240 

volt . $8.00 

ADCOLA M64 3/16 inch tip, 240 

volt . $8.40 

SCOPE 4 volts AC/DC, 100 watts, 

$6.40 

MINISCOPE . $6.00 

SCOPE De Luxe . $7.00 

Postage 20c. _ 

SOLDERING IRON 
TRANSFORMER 

240 volts/3.3 volts, 100 V/A . . $6.40 
Postage 40c. 

RESIN SOLDER 

Five-Core, 60/40 . $2.50 

Fice-Core, 40 60 . $2.20 

Solder _Pack, 42 inches ..... . ljfc 

MICROPHON E CABLE 

Type 15P1/24, E3748. 1/16 inch diam. 

Price 15c yard, or 100 yds, $14.00 

STEP-DOWN TRANS FORMERS 

Type 5506—240 volts to 115 volts, 20 

watts . $12.00 

Type 5578—240 volts to 115 volts, 40 

waits . $12.50 

Type 2164—240 volts to 115 volts, 100 

watts . $16.30 

Type 2166—240 volts to 115 volts, 250 

watts . $32.00 

Postage $1. 

MINIATURE SPEAKERS 

2i inch 8 ohm V.C. Price $1.50 

2i inch 8 ohm V.C. ” $1.75 

2 $ inch 8 ohm V.C. ” $2.00 

3 inch 8 ohm V.C. ” $2.25 

4 inch 8 ohm V.C. ” $2.50 

Postage 20c, 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speak¬ 
ers, Rola Speakers, Peak Stereo Equipment, Kew Brand Meters, A & R Transformers, 
Mullard Valves and Transistors, Ducon Condensers, etc. 

iiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimtiiiiiiiiiiiiiiiiiiimiiimimimiiiiiiiiimiiiiim 

BULK STORE, 104 Highett Street, Richmond. Phone 42 8136. 

Monday to Friday 10.30 a.m. to 5 p.m. Saturday 9 a.m. to 12 Noon. 



























































for computer work, it would be hard to 
say whether they would be suitable for 
linear applications such as small signal 
amplifiers. Computer transistors are so 
designed that their best performance is 
under switching, or “on-off” conditions. 
These types of transistor usually carry a 
type number that is used for the computer 
manufacturer’s reference only, and 
usually, there is no cross-reference 
available for comparable RMA or 
European types. The best way to ascertain 
their suitability for linear applications is to 
examine them on a curve tracer if you 
have access to one; other than this, 
experimentation is the only indication of 
suitability. Our recently released 
publication, “Fundamentals of Solid 
State” will give you a very good insight 
into the operation of the devices 
mentioned above, and is available from 
this office for $2 plus 30c postage and 
packing. Chapter 11 applies particularly to 
your problem. Another useful reference is 
“Transistor and Diode Testing: Basic 
Principles” in the July 1968 issue. A few 
back issues are still available. 


DOLBY TAPE SYSTEM: Like M.R. 
(Answers, Jan, 1971), I have been looking 
forward to a project based on the Dolby B 
system, particularly after reading your 
glowing reports in the Aug, 1970 issue and 
others. I was disappointed that you haven’t 
intended to pursue the subject further. 
Would it be possible to operate a simpler 
system by boosting by lOdB or so the 
frequencies around the 7KHz region in an 
effort to eliminate the tape hiss? (R.C.. 
Kiama, NSW.) 

By now you will have read our article 
on the Dolby B-parameter system. As will 
be apparent, it does not rely simply on 
high frequency boost but involves a step 
function operating at about 600Hz. It 
affects only the lower level signals, sensed 
by amplitude conscious circuitry. If boost 
was applied irrespective of amplitude, tape 
or head saturation would occur, resulting 
in distortion. ■ 


A PROBE-TYPE CAPACITANCE METER 

(Continued from page 45) 


file or sharp knife. 

After the cuts have been made in the 
board the components may be soldered in. 
Before fitting the board into the slots of 
the probe tip end piece, two solder lugs 
should be secured to the threaded portion 
of the probe tip itself. The board is then 
placed into the two slots, and the lugs 
bent up and soldered to the board, one on 
each side. This firmly secures it to the 
probe tip assembly. 

At the other end of the board the 
interconnecting cable is anchored. Three 
conductors are required and twin core 
shielded cable is recommended, but figure 
eight twin shielded could also be used. In 
fact, as only DC is involved, even 
unshielded insulated hook-up wire could 
be used. However, the mechanical strength 
and flexibility of most wire of this type is 
not very satisfactory. The manner in 
which the cable is secured to the board 
can be seen from the illustrations. Some 
constructors may wish to make special 
cable clamps to give a neater finish to the 
job. Between four and six feet of cable 
will suffice in most cases. 

The final attachment to the board is a 
semi-circular wire loop, with an attached 
solder lug, which is used to connect the 
common earth rail of the board to the 
metal housing of the probe. It is mounted 
at the tip end of the board, with each end 
soldered to one of the two outer copper 
strips. The loop follows the contour of the 
inner step of the plastic probe tip and is 
spaced away from it by about l/8in. The 
solder lug is soldered to the loop in such a 
position that the hole in the narrow end is 
located over the barrel securing hole in the 
plastic probe tip. 

As the lug must fit between the metal 
housing and the end piece, a “flat” has to 
be filed on the latter so that there is 
sufficient clearance for the lug. Clearance 
is also necessary between the components 
and the metal housing. In particular the 
BC107 transistor and the oscillator coil 
should have at least a l/8in clearance. The 
transistor may have to be mounted fairly 
close to the board to satisfy this 
requirement. The oscillator coil (RFC) 
must similarly be mounted close to the 
board and in addition should have a 
diameter not exceeding %in. 

A sloping panel case, measuring 4 x 4 x 
4 inches houses the remainder of the 
circuitry, most of which is mounted on a 
3% x 3 % inch vero board. Figure 3 shows 


the layout of the components and 
positions where the copper strips should 
be cut. Note also the cut-out required to 
clear the tip jack terminal for the 50pF 
standard capacitor. 

After completion of the board, 
including the attachment of the 
interconnecting leads to the front panel, 
mains and probe leads, it is ready to be 
fitted into the case. To secure the board 
we used the same screws as are used to 
hold the four rubber feet. Use Vi inch long 
screws to secure the feet, and then fit an 
additional four nuts, spaced 1/16th of an 
inch above the main nuts. The board is 
placed in position and secured with 
another set of four nuts. 

The interconnecting leads may now be 
cut to size and soldered to the controls etc 
on the meter panel. The leads should be 
left sufficiently long (min of 4 inches) to 
allow the panel to be hinged down and 
pulled clear of the case. Mains switch and 
pilot light are both miniature types. 

The meter movement is a standard 
1mA type, having a resistance of 100 
ohms. Most meters are made to this 
standard these days, but some older ones 
may have values as low as 30 ohms. If one 
of these is to be pressed into service, it 
should ideally be “swamped” with series 
resistance up to approximately 100 ohms. 
Otherwise adjustment of the zero control 
may be unduly critical. 

Photographic reproductions of the 
meter scale we used in our instrument will 
be ^available through the Information 
Service for 50c and can probably be used 
with most meters of this general size. We 
can also make original art work available 
to local meter manufacturers should they 
wish to make their own scales. 

Finally items such as the handle, cord 
clamps and probe retaining clips can be 
fitted to the instrument. The clips we used 
are common tool clip type, available from 
most hardware stores. They are not 
essential, but prevent the probe dangling 
all over the floor or bench when the 
instrument is not in use. 

Except for initial adjustments the 
instrument should now be ready for use. 
The SET ZERO and SET FSD controls are 
the only ones to be adjusted and this 
should be carried out as follows. Allow 
two minutes for “warm-up” to allow the 
zener diode to thermally stabilise. This is 
necessary as the zener voltage is somewhat 
temperature dependant. With the probe in 
the upright position in its clips, adjust the 


YOU MUSI VISIT 
the NEW, SPACIOUS 
TECHNOCENTRE of 


High Fidelity Sound 

How at Plunkett & Maclean 
Sts, Woolloomooloo, Sydney 
DRIVE IN—FREE PARKING 



The greatest, the newest in Hi-Fi, 
all under one roof with customer 
parking. Bring your trade-ins for 
valuation, or repairs. Take home 
a new system in comfort. There’s 
records, recorded tapes, all types 
of hook-ups, everything for the 
sound enthusiast. 


Discover what you save by select¬ 
ing a Technocentre system with 12 
months guarantee backed by our 
on-the-spot service division. There’s 
more than 1,000 combinations. Let 
the experts select your exact require¬ 
ment, then hear it in operation. 

Here are just a few of the exclu¬ 
sive items you will see and hear: 


★ SPEAKERS . . . J.B.L.’s, Para¬ 
gon (the world’s greatest). 
Sovereign, New Aquarius range, 
B. & W. 70s, Peerless 12in 
three-way, TEAC. 

★ AMPLIFIERS . . , McIntosh 

(world’s greatest), B. & O., 

TEAC, Philips International 
Pioneer, Sansui, Jorgen, Ken¬ 
wood, Sony, etc. 

★ TURNTABLES . . . TEAC 
“Magnafloat” (Magnetic Repul¬ 
sion Bearings), Philips Inter¬ 
national, Electronic, Pioneer, 
Elac, PE Dual, leading arms and 
cartridges—Stanton, Shure, etc. 

★ TAPE RECORDERS and 

DECKS . . . Ferrograph, Revox, 
TEAC, Akai, Sony, Phillips In¬ 
ternational Hi-Fi models. 

★ ACCESSORIES . . . The widest 
range and some exclusive quality 
units. 

★ SERVICE . . . On-the-spot 
specialised for Hi-Fi and tape- 
recorders. 

The TECHNOCENTRE 

Division of CONVOY Inter¬ 
national Pty Ltd, Plunkett & 
Maclean Sts, Woolloomooloo, 
Sydney. 357 2444. 
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Here's your chance 
to save 
dollars 


Your 16mm or 8mm movie camera is worth big trade-in 
savings on a world-famous Beaulieu RI6B 16mm 
auto/manual camera, the camera used by television 
stations and film studios throughout Australia. 

If your camera store does not stock Beaulieu, write now 
to International Dynamics for the name of your nearest 
stockist. It’s a great chance to trade up to Beaulieu, 
used by top cameramen and discerning amateurs the 
world overl 


No matter how fast events occur. 
Beaulieu R16B analyses exposure 
and automatically adjusts its aperture 
faster than you can act. 


You catch the whole happening 
even In the most rapidly changing 
light! With Internal daylight load 
of 100ft. or snap-on daylight load 
200ft magazines, the R16B packs 
the power for 1,600ft of continuous 
shooting on a single, rechargeable 
nickel-cadmium battery which 
doubles as the camera handgrip. 
Battery Is charged from the mains 
through one of two special charger 
units and can also be charged 
from various types of 12-volt batteries 
(car, plane, boat. etc.), with 
special charger. Battery replacement 
takes a few seconds! No need 
for cumbersome battery packs— 
you’ve new freedom to concentrate 
on your subject: less weight to swing. 
Even with 200ft external magazine, 
Angenleux 12-120mm zoom lens 
and battery, the R16B weighs a mere 
lO’alb! Rock-steady pictures, too. 
and an extra-luminous view finder. A 
mirrored shutter alternately directs 
100 per cent light on to the 
‘finder’; 100 per cent on to the 
film. No parallax, or light loss. 


Beaulieu's patented “Reglomatlc' 
exposure control system Is outstanding 
A Gossen light meter measures 
light Intensity directly through the 
lens. It then electronically 
controls a micrometer which rotates 
the Angenieux's diaphragm ring 
instantly to the precise 
aperture setting. 

“Reglomatlc 1 ' has a manual over¬ 
ride to let your own iudgment cope 
with extreme shooting conditions. 

The camera Is supplied with your 
choice of Angenleux zoom lenses — 
4 x 17 mm. 10 x 12 mm and 
6 x 12.5 mm. and will accept all 
16 mm C-mount lenses. You can 
use most still camera lenses, too, 
when fitted with special adaptors. 
Three-lens turret TTL model also 
available. Sync sound is no problem 
for the R16B. It teams directly 
with professional recorders such as 
Tandberg 11-P. An In-built camera 
socket mounts a 50-cycle sync 
generator, which automatically couples 
to the shutter to give a sync 
pulse to V' tape for double system 
synchronous sound filming. 
Attachments available to synchronize 
most other quality recorders. Please 
specify. Write full details and 
reviews, now! 


'Super 8‘ fans! Ask about the famous Beaulieu 4008 ZM, 
with variable speed electronic zoom! See your Beaulieu 
stockist today for top trade-in on your old movie camera! 


INTERDYN 


Sole Distributors in Australia; 

INTERNATIONAL DYNAMICS (AGENCIES) PTY. LTD., 

4 Duke Street, Abbotsford, Victoria, 3067. 

Tel.: 42 3762, 42 4403, 42 7025. 

2E86 


SET ZERO control for zero reading on the 
meter scale, Detach the probe and insert 
the tip in the reference jack. Adjust the 
SET FSD control to read 50pF. Provided a 
5% capacitor has been used the 
instrument’s accuracy is now within + 5% 
of reading. These two adjustments 
complete the setting up and should require 
checking only occasionally. B 


TRAIN CONTROLLER 

(Continued from page 77) 

leads from damage due to accidental 
clamping when the case is assembled. 
Make sure that the leads have a free length 
of about 10 inches before lacing the cable 
to ensure that the front panel may be 
swung away for servicing without straining 
the connections. 

The only adjustment to be made when 
the unit is first connected to the power 
after being completed is the correct 
adjustment of the zero speed pot. This is 
done by placing a loco, on the track, 
turning the throttle control fully 
anti-clockwise, and then adjusting the zero 
speed pot until the loco neither moves nor 
emits any audible buzzing noise. That’s all 
there is to it! 

Next month we hope to publish details 
of the modified circuit which incorporates 
“simulated inertia” facilities, so that the 
model trains accelerate and decelerate as if 
they possessed the mass of full-sized 
prototypes. The modified circuit which 
provides this facility is only a little more 
complex than the one presented here, and 
involves only a handful of additional 
components mounted on a second 
tagboard attached behind the front panel. 

Those who can foresee that they will 
ultimately want the more realistic 
operation provided by the simulated 
inertia facility need not wait until next 
month to begin construction, however, 
because the simulated inertia circuitry 
may be easily added to the basic unit 
whenever desired. And we have even 
provided the additional circuitry with a 
switch, so that the inertia may be switched 
out when not required for precise shunting 
and similar work. 

Full details next month. But in the 
meantime, try the basic unit and see for 
yourself if our claims about smooth 
control and speed regulation aren’t true! 


FREQUENCY DOMAIN 
ANALYSIS 

(Continued from page 71) 

harmonics generated in the mixer, but 
often this is unimportant. For example, 
investigation of carrier and sidebands of an 
FM signal is readily carried out. 

The upper trace of figure 8 shows a 15 
MHz carrier, frequency modulated by a 
500 kHz signal to a deviation of 550 kHz. 
The amplitudes of carrier and sidebands 
relative to the unmodulated carrier are 
given by Bessel’s equation as a function of 
modulation index, the ratio of deviation 
to modulating frequency. So if modulating 
frequency is known, and the carrier and 
sideband amplitudes can be measured, the 
deviation can be found from tables of 
Bessel functions. An interesting case arises 
where the first order root of Bessel’s 
equation first becomes zero. Here the 
modulation index is always 2.405 and the 
carrier amplitude is reduced to zero (lower 
trace, figure 8). The carrier disappearance 
is easily seen using the sweep generator 
and so accurate deviation measurements 
are possible. ■ 
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Send your ads for this page on the form overleaf 


FOR SALE 


SEMICONDUCTORS. Bargains. BC108. 45c: BC- 
109, 50c; BC107. BE115, OC171. 55c; 

2N3055 SI.60. Mat. pr. $3.40: 2N3054. 
SI.50 2N3053, SI.20: AC187. 80:: AC188, 
80c, pr. $1.60: AC127. 75c; AC128, 60c, pr. 
$1.40; ADI 61. $1.40: AD162, $1.30, pr., 

$2.70: 2N65459 (MPF105). $1.00: 1C 

TAA300, $2.70: OC44. 45. 72, 40c: Diodes 
la. 400v. 35c: 800v, 50c ; lOOOv. 75c: 6 amp 
400v, 70c: OA91, 17c: OA202, 30c: Zeners. 
6. 9, or 12v. BZY88 type, 60c; 1w type, 90c: 
SCR 15 amp. lOOv, $2.25, 400v. $3.25. Stereo 
pots, 470K plus 470 loo or lln, 47K plus 
47K log, $1.30. Single 470K lln. 47K lln. 
35c. Post 10c. Return mall service. T. & 
M. Electronics, Box 57. P.O., Haberfield. 2045. 

CRYSTALS for C.B. 27,240 and 28,785 MHz. 
!4ln pin, miniature. $6 pair. Post free. Shal- 
ley, 127 York Street, Sydney. 

BACK Issues Electronics Australia stocked. 50c 
each, prompt service, post free. T. Weir, 56 
O’Connor St, Haberfield, N.S.W. 2045. Phone 
798 7569. Wanted to buy copies also. 

MODEL RAILWAYS. Ready to run or build It 
yourself kits. Comprehensive stocks of Aus¬ 
tralian Prototype kits. Rlvarossl, Peco and 
Trlang-Hornby In HO, Atlas and Peco In 
miniature N. Call or write for free literature 
on this fascinating hobby. Please Indicate If 
Interested In HO or N. PJP PRODUCTIONS. 
IS Hamilton Street. Glsbourne, Victoria. 3437. 

PLAYMASTER 129. Built Jan., 1971. Sell $55. 
Sell 3 Plus 3 In teak case, $35. P. Lucas. 
Echunga. S.A. 

CARBON film resistors, 1/8 watt, 10% 
4c each. $3.25 per 100. Hoblpak. P.O. Box 
224. CARLTON SOUTH. 3053. 

MODEL TRIPLE expansion marine engine: Cast¬ 
ings, blueprints. Bolton, 72 King Street. 
Sydney. Catalogue $1.65. 

AWA push-button tuners. $10. Cash orders. 
Box 180. Leichhardt, N.S.W. 

VALVES, used, tested KT66 V KT67. E80CC. 
6V6 1625, 40c or 8 for $£. Postage 30c. 
Isron, Box 26, Sandy Bay, 7005. 

BURGLAR Alarm. Fantastic value, transistor- 
control unit, ready for use In case. Amazingly 
low current drain. Runs for year off 2 
lantern batteries. $12 plus 50c P.P. Send 
SAE for details. B.P.J. Electronics. 204 Stew¬ 
art Street. E. Brunswick Victoria. 

SALE of radio components, literature, at super 
bargain prices. Ideal for beginner. Ring 
Melbourne 792 3831, 

MULLARD valve tester, full Information, extra 
cards. Best offer. 81 1121, Sydntv. 


FOR SALE 


READER SERVICE 


USED two-way radios. FM. AM. mobiles and 
bases. 30Kc. 60Kc. Pye, Weston. Enquire 
P.O. Box 69. Hamilton. N.S.W. Phone 69 1999. 


SLIDE rule for electrical calculations. Mr L. 
MacDonald, Bunlnyong, 3357. 


BYER 66 full-track professional tape rec. plus 
service manual. Excellent condition. $350. 
Also mlsc. audio e<julp. for sale. 29 Elizabeth 


Street, Mentone. 


93 2629. 


LABCRAFT 605L with all-balance arm. B & O 
SP.6 Cart. Automatic off switch. B & O arm 
lift and solid-state stereo pre-amp. Excellent. 
Packed and posted. $55. Harries Pharmacy. 
P.O. Box 231, Cunnamulla. Q-4490. 


FLUORT. lights, single and twin tube 40W 
used. G'teed, $1.50 and $2.80. Callers only. 
Melb. Phone 57 3216. 


STEREO phones 8 ohm, new, $5.50: Foster 
headset with mike $10. Labcraft 573, $10. 
2 K 2 1n 8 ohm speakers $1 ea. Disposals single 

R hone on headband low Imp., 60c ea. Ring 
lelb. 723 1223. 


SELL OC44, 45. 71, 72, 84, AC128. BC108. 
109. 2N3638, 5 for $2 or 50c ea. 2N3642. 
3643. 3638A, OC171, 2N370. 371, AF115N, 
116N. 117N, BF115. 2N3694. AC127. 

4 for $2 or 60c ea. Power types 2N176, $1.20 
ea. OC28, 29. 35, 36. ASZ1S. 16. 17. BDY20. 
40250, 2N301, 2N30S5. all $1.50 ea. 

2N174, $3 ea. OA210. BY126. EM404. 

1N4004. 40C ea. OA211, BY127, BY100, 
EM410, 70c ea. UJT 2N2160, FET 2N4360. 
$1 ea. MPF105. 2N3819. 2N5459. 90c ea. 
BA100. 25c ea. OA81, 85. 91. 95. 12 for 
$2 or 20c ea. Also SCRs and Trlacs. Extra 
Discount on large orders. SAE for Stocklist. 
Post and Pack 20c. Custom Electronics, Box 
1452, G.P.O., Adelaide. 5001. 


SPECIAL silicon power rectifiers IN4001. 9c ea. 
IN4002. 11c ea. IN4003, 14c ea., but mini¬ 
mum order 50. Pencil signal Injector, $4.50. 
Etchant for making printed circuits. 1 pint, 
$1.20. Many types of transistors—lowest 
prices In Australia. Send for list. Burslk Elec- 
tronlcs, P.O. Box 73, Matraville. 2036. 


READER SERVICE 


REPAIRS to receivers, transmitters, construc¬ 
tion testing: TV alignment; Xtal conv.. speci¬ 
alised electronic equip. Ecdeston Electronics. 
146a Gotham Rota, Kew, Vic. 80 3777. 


ELECTRONIC Organ. Do not build yourself 
an organ without first finding out about the 
superb Schober (U.S.A.i Assemble-It-Yourself 
Kits. Inquiries to Schober Organ (Australia). 
124 Livingstone Ave, Pymble, N.S.W., 2073. 
(Mall only, please.) 

AUSTRALIAN Tape Recording Society offers 
tape library, ’’The Microphone" journal, audio 
visuals, round robins, tapespondence, sales. 
Enquiries, PO Box 130. Hornsby, NSW. 2077. 
Please enclose large, stamped envelope. 

BURGLAR alarms, all fittings, foil tape, etc. 
Send S.A.E. for list. Installation to Insurance 
standards. Phone 848 1386. Edore Enterprises. 
Post Office Box 42 Doncaster. Vic, 3108. 

TAPE to disc service. Take advantage of W. 
and G. Records professional experience, when 
next needing a tape to disc service. W. and 
G. Record Processing Co., 185 A'Beckett St.. 
Melbourne. Tel.: 329 7255. 

PANTOGRAPH Engraving Panels In all materials 
to your specification. Craftsmen quality work 
from commercial and Industrial engraving. 
No. 9 Napier Street, Westmead. 2145. Phone 
635 8537. 

BUILD a 2-translstor elapsed time meter 
counting up to 999.9 hours (1 hour equals 6 
minutes), uslnq our PMG 4-digit counter. 
Circuit diagram and Instructions included with 
each March order. Have fun next weekend, send 
off now—2 for $1.50, 1 for 90c. Post paid 
anywhere. R.M. Enterprises, P.O. Box 144. 
Marrlckville. 2204. 


AUSTRALIAN RADIO DX CLUB 

Covering the reception and verification of 
overseas and distant (DX) broadcasting 
stations. Monthly bulletin: "The Australian 
DX News " 

For full details write to: 

Secretary, 

ARDXC, P.O. BOX 227, 

Box Hill, Victoria 3128 


H O B I P A K 

P.O. BOX 224, CARLTON SOUTH, 3053. 
Resistors—Carbon Film, Large stock In hand 
Full range El2 values 5% and 10% 

Vs watt 10 ohm-10 M ea 6c 

watt to 10 0hm-22M ea 6c 

1 watt 10 ohm-22 M ea. 6c 

Integrated Circuits. TAA 300 $4.86 ea. 

ELNA Potentiometers VCU 52c ea. 
Tantalum Capacitors, 0.1 —IOOuF. 38c ea. 
Post and packing, 10c per order. 

Send S.A.E. for electronics catalogue. 
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Registered Trade Mark 


ELECTROLUBE 

MPROVES ELECTRICAL CONTACTS 
UCREASES RELIABILITY AND 
OWERS MAINTENANCE COSTS 







ISAI 

: E0 

|| POLYSTYRENE, P.V.C. MAKROLON, 

N PAINTS, NATURAL AND SYNTHETIC 

11 RUBBER NON-HAZARDOUS VAPOUR 


frit© for free Products Summary on the range of electrical and mechanical oils and greases 



RICHARD PDOr (AUSTRALIA) PTY. LTD. 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326. 


Available from leading 
electrical wholesalers. 
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Standard Telephones & Cables Pty Ltd . . 26 

Stott’s Tech Correspondence College .... 143 

Summit Electronics Systems . 91 

Toshiba . 52 

Total Electronics . 165 

Trio Electronics Inc. 8, 9 

Tudor Radio.126, 127 

Bill Turnbull . 67 

United Radio Distributors Pty Ltd .... 114 

United Trade Sales Pty Ltd . 155 

University Graham Inst Pty Ltd . 140 

Veal Is Electrical & TV Pty Ltd . 130 

Walton Trent . 151 

Warburton Frank! Ltd . 66 

Watkins Wynne Pty Ltd . 134 

Wayne Communications . 151 

W. C. Wedderspoon Pty Ltd . 30, 136 

Weston Electronics Ptv Ltd . 149 

S. E. Willis Trading Co . 161 

Wonder Wool Pty Ltd . 123 

Zephyr Products . 84 
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‘High Fidelily’&Slereo Review’ 

say it oil! 


;ereo Review 

'here is no doubt that the Teac A-1200 can meet the 
andards of the most critical listener at 7Vi i.p.s., and 
iould satisfy almost anyone at 3% i.p.s. One of the best 
atufes of the Teac A-1200 is its price.” . . . $399 (Aust.) 

. ‘‘We have never tested a recorder at this price level 
at could match the A-1200.” 

gh Fidelity 

:’s hard to imagine how a tape recorder in its price 
ige could be made much better . . . The dual-channel 
I meter proved to be one of the most accurate yet 


tested . . . Speed accuracy as tested at CBS Labs was 
the best yet seen in any tape recorder . . . The A-1200 
also had negligible wow and flutter — the values measured 
in the lab were actually lower than those claimed by the 
manufacturer . . . Harmonic distortion was somewhat 
better than average, signal to noise definitely better than 
average.’’ 

We would like you to read the equipment test reports in 
full. We’re sure if you do that you’ll agree that Teac is the 
best sound equipment you can buy within its price class. 


Teac A1200 


Priced for the Audiophile $399 


ail Enquiries 

: Brashs Pty. Ltd. 63 6701; Suttons 
Ltd. 60 1201; Douglas Trading Pty. 
63 9321; N.S.W.: Convoy Interna- 
al Pty. Ltd.. (NSW Distributor) 
475 and leading hi-fi retailers. S.A.: 
Smith & Co. Ltd. 51 6351; Truscott 
:tronics 23 3024. W.A.: Alberts TV 
li-Fi Centre Pty. Ltd. (WA Distribu- 
21 5004 and leading hi-fi retailers. 
L: Wills & Co. (1954) Pty. Ltd. 
41. Qld.: Brisbane Agencies Audio 
tre 2 6931; Stereo Supplies 21 3623 
sbane). A.C.T.: Homecrafts Hi-Fi 
tre 47 9624. N.T.: P. J. Leunig Pty. 
(Alice Springs-). 


AUSTRALIAN 
MUSICAL 
INDUSTRIES 
PTY. LTD. 

155 Gladstone St., Sth. Melbourne, 
Victoria, 3205. Phone 69 7281. 
Telegrams AMUS Melbourne. 


OK, AMI, send me the full report from "High 
Fidelity" and "Stereo Review,” Maybe I’ll buy 
and maybe I won’t but I’m interested. 


NAME. 

ADDRESS.. 


Printed and published by Sungravure Pty. Limited, of Jones Street, troadway, ot Morley Avenue, Rosebery. 



























YOU 

CAN EARN 
BIG MONEY 

IN RADIO- 

TELEVISION 

ELECTRONICS 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the answer is yes, there is room 
for you in radio/television/electronics. 


Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Electronics is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained electronic tech¬ 
nician . . . but only the trained man. 
Radio and television technicians are in 
huge demand. Train for success now, in 
Australia’s fastest-growing industry! 
Join the ranks of skilled men ... the 
Australian Radio and Television 
College can train you for a bright 
future with unlimited prospects. Send 
for the free booklet, “Careers In 
Radio, TV & Electronics” and find out 
how A.R.T.C. can bring you success— 
in your own business or as well-paid 
technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For nearly 40 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 


them. Ncrw they’re making big money in 
radio and television. Training can bring yon 
success* too. 


. . . in your spare time, you can equip 
yourself for a rewarding career in 
electronics. The future belongs to the 
trained. 

A.R.T.C. teaches you from the ground 
up . . . step by step ... at your own 

pace. Remember, opportunity is always 
knocking for the trained man! 


At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio, television and electronics. The 
Course gives you both basic and advanced in¬ 
struction. 



No previous experience or high educational 
standard required . . . only enthusiasm and 
normal intelligence. A.R.T.C. will give you 


all the instruction you need Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 

THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Train 
at the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 
ELECTRONICS 


There is a career for you in one of 
the many branches of electronics 
including manufacture, servicing 
research, sales, executive positions 
armed forces, audio, etc., etc. 

A.R.T.C. can help you gain one oi 
these sought-after careers. Remember 
it’s the trained man who wins, even 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to sen- 
in the coupon below. A.R.T.C. will mail yo 
by return their big free and post-free bookie 
“Careers in Radio, TV and Electronics." Th 
exciting book shows you definite steps you ca 
take towards a big future—how you can su< 
ceed in life and find satisfaction in doing 
worthwhile job well. 




AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lirves.) 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, yo\ 
free booklet **Careers in Radio TV and Ele 
tronics,” 

NAME . 


ADDRESS 






























